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(54) POLYMERIC SILICONE COMPOUND, RESIST MATERIAL AND PATTERN FORMATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
compound having a specific recurring unit and useful as 
a base resin for resist materials used for micro- 
lithography in a production process of semiconductor 
devices, or the like. 

SOLUTION: This silicone compound has a recurring unit 
of formula I [Z is dh to hexavalent 5-1 2C nonaromatic 
hydrocarbon or the like; Z' is di- to hexavalent 1-20C 
hydrocarbon or the like; (x) to (2) are each 1-5; R1 is a 
group of formula II or formula III (R is H, OH or a 1-20C 
alkyl; R' is a 1-20C alkylene); R2 is a 1-8C alkyl, alkenyl 
or the like: p1 is a positive number and p2 to p4 are 
each O or a positive number and p1+p2+p3+p4=1] and 
has 1,000 to 50.000 weight average molecular weight. 
The carboxyl group of the compound or parts or total of 
carboxyl group and hydroxyl group are preferably 
replaced with one or two or more kinds of groups 
unstable to acids {preferably a group of formula IV or 
formula V [R6 and R7 are each H or a 1-1 8C alkyl: R8 is 

a 1-1 8C monovalent hydrocarbon: R9 is a 4-20C tertiary alkyl or the like: (a) is 0-6]} 
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mmm^-h<n^mw^\t/\u^>m^. 7)iD * 

R 
I 

-O-C-R'-OH 
H 



[0 0 2 81 y, vAthllZ. Z' OtlfiSfcClf&C, 
a) 3Ui (2 b) R>t;HM*R]^8 0 

m snug. ft&wxtemR<Dim&hL<\m&o>7)i>* 

[0 0 2 9] 
lit 1 8 ] ' 

(2a) 



R 

I 

-NH-C-R'-OH 

I 

H 



(2b) 



&1-2 ocoiiiim, imtKx\mvw7)i*i'>&z 

fcrttsi-r r * r * tt**veft«fBfti~8^ 

R 3 R 3 
I I 
-CMO-R'to 0-A-fO-<R 5 -0)a-(p 

ll 4 R 4 



»»E«snfc,Lrd-^ (i) ^snss^'j 

.30 "T^TfB— Jtxit (3 a) Xli (3 b) T^^^^C-O- 
[0 0 3 0] 

Mb i9] 



(3a) 



R s 



R 3 
1 



-C-O-RM}-A+B-R 0 -O-C1r- 
R' IV 

R' t»iHe»H LTtii !3&JFmT*J«£lcli 



(3b) 



Ate, cilB0)^*a]-5 0co)|§)teKt)L<«II&^ 
S$ftj^b*£S* ^SJ»=^b7)c*axli^^Dia2£$r 



(11) 



tWI 7 - 1 1 - 3 0 2 3 8 2 
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)l & X 7 -V & Ji;^ IC o T S2t ft 
Bli-CO-O-, -NHCO-0 
c 132-8, c ' I* 1 



20 



-Xll-NHCONH 

[0 0 3 1 ] Ift#J«8 : HC, (D) £«Mfq$|&Kfr 
L£ ^ t *M3|cJH 7 Efcco u-s?X h«tt. 

[0 0 3 2] gS;ft*H9 : III, (E) ffigftftSfofclE 
£ L <L if 7 X tt 8 SJtt© V yX h 70 

»». 

[0 0 3 3] B^^Jll 0 : 5EtZ. (F) rtfTrtfcsC 
- CO OHtf^nSS^Wt^fk^^LfcC t 
t-r*MI*JB 7 75^ 9 0>t»r4l*» 1 ffiKifficD U v * 
(COOH), (COR 1 ), 

\ r 



I 

z 



HSiOw)pr — (SiOv^r -iSi0 3/2 fe (SiO y2 fe- 



[0 0 3 4] immi 1 : (G) :T-t^U>7 

£ 1 0 wi^m/^ 1 JfiKiRWUxT. htf». 
[0 0 3 5] M$JH1 2 : 

(a) %mmm 

(B) TIB-feiC (l) V*21\Z>mMLmk£&T 

7K*fiS : ?-0-gr^ 1 HXIi 2 liUJliiOK^S^ai-J; 0 
■ttSttTUaaSY^ft^ftl. 000-5 0, 00 

[0 0 3 6] 
Mb 2 0] 

(OH), 

I 



(1) 



< tt»»«o^b*«axtt8*a 3-20 ©ikese 

R 



[0 0 3 7] y t sfct.tlfiZ, Z' ©ffiftlcfci;, 
*Mni^5©lSftSt. R'JiTIn!-^^ (2 
a) XW (2 b) -C'^^nsa. RMi«3&»l -8© 

[0 0 3 8] 
Hfc2 11 

(2 a) 



-NH-<JhR'-0H 

II 

»l-2 0O(««, #«*X«ilB«<D7^*U>S£ 
tfU C*i67iP*JHt, 7.^*U>SSI*«*-ft#*S 

co i«m«x t±» 7 ji/ * > n a • ) 



(2 b) 

<?)-gSa< 1 JiXtt 2 fflW±«offi^3c«SCi: 0 
«#Hll;&ttfc±eH*5C (1) T^^n^^fx'J 

-CTE-JB35 (3 a) Xli (3b) TSSWC-O- 

[0 0 3 9] 
[ft2 2] 



(12) 



mm 1 1 - 3 0 2 3 8 2 



21 



R 3 



R 3 
I 



-CKO-R 8 )! 0-A-frO-(R*-0)d-f3r- 
R 4 R 4 



22 



(3a) 



R s R 3 
I I 
-0-R B -B-A+B-R»-0-Ci?- 

R 4 



-? 



it* ftm*X\*mKV>7 )V*)\,m*7K?. X(i, R 3 £ 

>a*r*T. R»teft3ft»l~l 0Oil««. 
«t^^C0T;U4 i U>S. dttOXttl ~ 1 0CQ$|&T£ 
Att, c{d6£>£t#§£ 1 -5.O<£I£01£fcL<te)]§St 

$nt^Tt)J:K Bli-CO-O-, -NHCO-O 
-X(i-NHCONH-*fxt. cte2~8» c f \tl 

[0 0 4 0] 1 3 : 

Sit, 7* h7X^$*LT«ft 3 0 0 nmHTWl 30 

[0 0 4 11 9$, #f£91#6li. M?6- 118 6 

•> U 3 - >ik J n$9£. LTH ^P»5 - 3 2 3 6 1 1^ 40 

cfc o ft ^fiSJn * JU* > fif& EiS 5 it 5 Z. £ tt/ W £^F8S 
fa * * * > fit cd a lc*rMjRj63&«dfe ffl* 5 *ax U£ 
(COOH), (COR 1 ), 

z z R' 

i i i 



(3b) 



fbSttf'vA-f KDy»JU-'>3 >J£J&£fT?::<!:te, 
^'j3->ft&ft*H>fc^vX hWtttt. 2 2 0 nm 

[0 0 4 4] WT, *58^lc^€rKli««JrJ8Wr«» 

t k *^o*«»#fy'ja->ft^n Tie-as 
a (i) T»^a4i*«ioiiLiiiffl[fewra*#^->u 

[0 0 4 5] 
[ft2 3] 



P3 



(OH), 

I 



(1) 
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[0 0 4 6] Z«2i-6lilIi0K*S5-l2 

w\4^>i>-i )\<&. : st?w\'7$>is<1)l&. ->y-o 

->^7 d^^+J- >^.>^< JUS, v£a'\3r-tf->'\*-*M 
JUS, □ >iM JUS, y^D/t/y-fjl/ 

i/jra^ tVh'H ?<"P & t ft > h ] J -1 )l 

^#jvt>h i J'f^ -f v#;w->h»M a>», 7* 

V>*>v-f^S, h'Jy^D [5, 2. I, 0 2 °] 
xfc'VSM Jl/S* 7^>^>hU-f JUS. h'Jy^D 
[5. 2. I, 0 2 6 ] x*>h U -f JUg\ MJvy-u 
[5, 2. 1, O 2 8 ] ^^>/^U>v^^S, MJ 
[5, 2, 1. 0 2 - 6 ] r*>^f U>h'J<Jl/ 
7-b?->>?a [4, 4, 0. I 25 , l 7 -' 0 ] 
#>vm;i^ ^rh^S^O [4, 4. 0, l' 2 - 5 , 1 
2 , °] K^AVMJ-f rt**#»tf£*L*. 

[0 0 4 7] Z* ti2fifi-6«<7)«*Bcl -2 00)ia» 
ttt» L< li#»ttOS«**iXttK*R 3 ^ 2 

- bag* x7/ax«7-t^;USTlS«$^T 
[0 0 4 8] ::-C, 2M-6m<D0i&$L \ -2 O^it 

j:o i (m- x<om t*i-fmmm=?t&G*# 

to 04 9] ^^-^^^^r»nic^3feis^^^ 

-r**ft, -C-NH-C-tlt^StSCt^T: 

BStRis^ im«^«*ii«i**n-c-o-c 

[0 0 5 0] K*^±^7lc^lffi^ ( J:5g«3^^ 
/\py>^^chLT(S, F, CI, B r«*«*Hf&tl, 



(13) *$BB¥ 1 1 - 3 0 2 3 8 2 

24 

t e r l -7>;U:**S^<P/*&$C 1 -6 (D7 )l 

-CH 3 - CH« -CH>- 
*« 

-CH2-C (=Q) -CH: - 

[0 0 5 1] &{W)\Z\ts Z' tLX, *^l/>». X 

£*>x-f;i/&, y±>f>'-f^S. r*>y^^*» -f 
yypA>5?-f JUS, V^>S^-f-lHt. sec-:/ 

^>^-r;vS, t e r t -?*>h»M;u2£, ^ v<> 
*>SM;UK* **^>*> MJ-Ol^ fcf-^S, 7 

■f JUS. zs{7W\*ljr>zs'lJl&* /^□A+t>y'f 

yf P^+it>^ h v-f JUS* >^a^+-tf > 
*^>>*-fJHS, y^oyt>^ JUS, yi'Dfij/ 

u-fjus, i/9u j rl}> MJ-r ;uS, ->y-n^>*>y 

^D^^-9->-4. 4-v^^U>hU^JUS. 

S, 7y-7>^>^^u>->*-r;us, 7^t>*>mj 

-f^S> 75^v>^>^^U> hU-f JUS. h'Ji/^D 
[5, 2. 1. O 2 - M "rii >i^-f JUS, h'Jy^P 
[5. 2. l f 0 2 - 6 ] KU-f;uaS. hUx^D 

[5, 2. 1. 0 2 fi ] a r ^>^^U>^^^S^ h'J 

->^P [5. 2. 3, 0 2 - 6 ] x*>^?U> hU-f'P 
T-h^x^a [4, 4. 0, l 2 -\ l 110 ] Ft 

t>>i><()V&> rhr/^a [4. 4, 0. l 2 1 

40 [0 0 5 2] x, y; zli±SBZ, Z % CO fiffi » 1 3 C . 

-3, Il:ff-IL<ttlXtt2fW. 
[0 0 5 3] RMiTta-«5:« (2 a) XI* (2 b) T 

[0 0 5 4] 
[ft 2 4] 



25 

R 
I 

-OC-R'-OH 
H 

R 

I 

-NH-C-R'-OH 

l 

H 

o, »ii<iii-io. ii:ff*KB i -~6<&r£» 
*KffiTttttSU-tt»i:t*fc^. IC> R£R' i«n 
[0 0 5 5] .btB7»*^**LTfci;, *^JU£, 

^8, -/Dtr^ffi, -rv^DhDua, >rv^ 



(14) f*WT- 1 1 -3 0 2 3 8 2 

26 

(2 a) 



(2 b) 



^jus, i e r t ->?d^> 

gtLTte, /-^U>S, X^U>S. ^at!l/>$ 4 

[0 0 5 6] 1:12^; (2 a) , (2 b) ^SiltM 

[0 0 5 7] 
lit 2 5 ] 



27 

-O-CH-CHa-OH 



-CHCHdrOH 



-NH-CHiCHj-OH 



CHjiCHj 

-NH-CH-CH2-0H 



-NH-CItCIljOCItCHj-OII 



(15) ttBB'P- ) 1 - 3 0 2 3 8 2 

28 

-0-CH 2 CH z OCH 2 CH 2 -OH 



-O-CHj-^^-CI^-' 
-Nll-^^- 



■OI-I 



-NH-CH 2 CH,CH s CH 2 -0H 



CH.-OH 



-NIi-( 



-NH-C-CH 2 CH,-OH 
CH,CH, 



(CHdrCH, 
-NH-CH 

CH.-OH 



CH, 

-NH-C-CHz-OIl 
CH,-CH 3 



-NH-CH,-^^- 



CH 3 
I 

-NH-<j:-CH t -OH 
CH* 



-NH-CHr-CH-OH 



OH 



Clh 



-NH-C-CH,-OH 
CI l t -OH 



-Nll-ClU-A > 

ch 3 



CHiCILCHa 
-NII-CII-CII2-OH 



-NlI-CH*-ClI-CIL-Oil 
OH 

[0 0 5 8] £fz, ±l£jt (1) IC*H>T, RM*j»* 

[0059] «aai-8«>ii:ifi«. #mnx 



50 



*9-)V&. x^S, T/Dtr;U-28. -fV^DtTJIf-S. n 
*f 7 7^*, t e r l -^JUS, 

^r-^S£LTtt, ^tl6#H«a>7^*iHSXtt7^ 
* - & (?) ;K « K T <o - « X iiA 88 M») A > 7 / S . 



(16) 

29 

^ n / jig, -/^Dr^iH, J ft 

;iS, 7y-?>¥)V**\s>&> h'Jy^P [5. 2. 

1. 0 M ] x*±^2S, MJi>^ [5, 2, 1, 0 J0 
- f ] x-IrrjUS* h'Jxi?o [5. 2, 1. 0* c ] r 
^>^^U->S, fhr/i'D [4, 4. 0. I* \ 

l 7 -' 6 ] Kxrt-JlS, fhr^a [4, 4, 0, 1 

i 7 i °] Kx!r=;irtt«3&«*if ens. 

10 0 6 0] iigBit ( 1) *H>T, p 1 I4IE&. p 2, 
1)3, p 4tt-t-tl-e4lOXW]E»T^O. pl+p2+ 
p3 + p4 = l £ffi&-?Z&'V&Z. fiP^pl. P 2, 
p3, p 4(3. *5£W<r)<t£®<Dv 1 
P 2 0$OigLiiM£. p 3 0)110 jgL*fi\ 
igL¥fi<Oit^*^-rt)«)"C*S^ 0^p3/ (pi 20 
H-p2 + p3 + p4) ^ 0. 7, ft£.L<\*0& p 3/ 

(Pl + p2 + p3 + p4) ^0. 6, <fcf?#£L<te 
0^p3/ (p 1 + p 2 +■ p 3 + p 4) £0. 5T& 
0. 0. 7 &mz&±T)U3V*®&ttji&iD-e* \sV 

p3/ (pi + p2 + p3 + p4) ftftt-rtfa&Hft&tt 

10061] 0<pl/'(pl + p2 + p3 + p 

4) ^0. 9, »*L<ttO. I^pl/(pl+p2 
+ p3 + p4)£0. 8 5, 4:9$?£L<140. 2£p 
1/ (pl + p2 + p3 + p4) ^ 0 . 8, 0^p2/ 

(pl+p2 + p3 + p4) ^ 0. 8, £?£L<140£* 
R* 

-C-OR 8 



mW 1 1 - 3 0 2 3 8 2 

p2/ (pl+p2 + p3 + p4) ^0. 6. 
L < 0 S p 2 / (pl + p2 + p3 + p4) ^ 0 . 
5, 0^p4/ ( P l + p2 + p3 + p4) ^0. 9. 
»SL<ttO<p4/ (pl + p2 + p3 + p4) ^ 
0. 9, £0#*L,<teO. I^p4/(pl + p2 + 
p3 + p4) £0. 8 5, ItfftKliO, 2£p-4 
/ (pl+p2 + p3 + p4) ^0. 8T^2), 

p l^oir^^t, yjltiVfemm&toziybyZ h& 
/h£<fc9, o. 9£|SA* 

[0 0 6 2] *^B^coS^^^U3->ft:^^«, ±§s 

(i) -c^^n^iiosL^tt^w-rsK^^ 

i « xii 2 aa±a>it^seistf /xii 
sewsccfcosttsnTir^afi^p^^ai. ooo 
-so. oo o^t)<Dt$)^ sp^, ^ (i) . 

&(^7jc|gSO7K^J^T^0-l 0 0^;U96#lfIXte2 
tO 0 6 3] ffi^FS^SiLTtt. 

<8irTf2-fcl:3; (4) TS£*t*». TIB— 

ttst (5) -C7^$n^S> j&*&4-2 0(flHt&7;U* 

;ua, & 7 1 -6co bVTft+ft*' 

U ;p»&^*a 4-20 co** v 7;i^;u&cfc oati 
i mxi* 2 8«±^it$.5 ^ taw* l u. 

tO 0 6 4] 
[ft 2 6] 



(4) 



-«CHArC-0R B 



(5) 



[0 0 6 5] 5tt, R u , RMi7jc^J5f!TXH^*^ 1 - 

«• »K*^«sa«o7;u+^S*^L, R"ttft*» 
1-18. »£L< 14 1-^10, ElwffSKttl-S 

ib*#2l£5nU R 6 <hR\ R'tRK R 1 1 R* t\m 
&J0Jj£LTt>J:.<, ifl&ff^1-*$&lCl4R 6 . R\ R 
" l4**H?n«*a i - 1 8 . W •* L < 14 1 - 1 0 , 3! 
KM 1 * L < 14 1 - 8 ©ea*Xt4#tt«<07^+ 1/ >^ 
RM4«*3Bt4-2 0. ff* L< 14-4^ 1 5 , 



50 



»C»*Ktt4~l 0<O=.m7)l^r)m, &7ft*ft 

a#*-n-Ftt«*ft i - 6<dhj7;i*ji^>'j;i,3, m 

^4-20, *f£L<l44- I 5, SStI»*L<l44 

o<z>:**y7;p*;uaxte±ffi-ra& (4) 

nsSSr^-T. *fc« al40-6<7)g#rC<fc5o 

[0 0 6 6] R\ R 7 «m*S1-1 8«fi*fitt. »K 
1*Xl4fla.'K<D7;^^a;^:UTJ4, Rtraitfewt 

[0067] R»tLTJ4. BIM«, »««Xttiatt© 



31 

[0 0 6 8] 
[ft 2 7 ] 

-(CHzhOH 

-(OUiCXOUdGHi 
-CH a -/^V-CH 2 OH 



-(CH,)iO(CHAOH 
-(CH^eOH 



-CH t 




[0 0 6 91 Jt, R' J <77$&&4~2 0(O = tt7>U^ 
JUa<bLTli, I e r t -^S, l-^JUv^n 
A*->;ua, 2- (2-**J» 7^v>^;wa. te 

[0 0 7 0] ft T^i©**** 1 1 - 6 O h U 

ft, &3Hfc4- 2 O^t+VJ^StlTH 3- 
**y5'*n'\*->jpa. TfB^T^SttaasWSMf 

[0 0 7 1 ] 
8] 

[0 0 7 2] ±825fc (4) T^*iU8^SSStL 
T, JU*WKtt. W^fl-^^^xX^S, 1-x 
h^yXf^S, l-n-yD^4>xf;H, 1 ~-i 
VyD^^yifjH, + 1 

— f V^h + vX^JUa, l-sec-^l^yx« 
l-lerl-?h*'>xf^ 1-terl- 
JiD^yX^;^ 1 -xh*->-n-yaejm. 



(17) »M¥ 1 1 -3 0 2 3 8 2 

JS, x h + ->^atr;us, i h*->- i 

*«*»f6ti, »*U<lixh + ^x^;us, 7>*->x 
t^s, xh*->:/oejir£*«*tf6Jia. ±ie 

(5) WE^Sttt. WAtfl e r t -7 
x^tfx^S* ter l-yh + ->^^#^;MW 
ler t-7^D + ^M^JH, lerl-7 
10 * D + v/jJM^Jl^^g, 1 -Ih + ylh^y^l 

JUtfjzjl^^JUgi, 2-rK7t HD77ZJ^ + y^ 

[0 0 7 3] ±K&*3c£S<Z>0SA3M;t. ±BSt (1) 

^0^%^iiA, 1 0 0^%AUT* £9&y£L< 
«2 0-9 8^;P%, MK#*L<ti:3 0-9 5^% 
^fc7XS^S^^^H^{*:(7)0- 1 
^7 0 0^;^, J;tf#£L<»iO-8 OtJl'ftL Hl^i; 
L<te0-6 0 J: *J^#*S^ 

7;U^'Jfg^ii^a)=3>h7Xh^/h$</j: 
[0 0 7 4] ->5, JbfB5£ (l) ©S^y'Ja-Mb 

£ft(7) 0- 9 0 £ Ofr?£L< teO- 8 O^EJl 

7KffiSO7jc^H^±^W0-7 0^e^%. iO^ 
£L<teO-6 O^JUSfc* HW7 £l/< 120 -5 .0^1, 

[0 0 7 5] it WWoKSfyUa-yft;^ 

iCcfco o%;^x^6 i o o^ji^an^Tisttsnx^ 
i2-»sc (i) r^snftSATS/y s->fl:£tt0>» 

/LSO^xaT. «fcO»*L<tt0. 2~40*JU 
KlC*T^L<Ii0. 2 5-3 0^JP%«f'J^TTI2 
-»S (3a) Xte (3b) T^anaC-O-Cffifc 

[0 0 7 6] 
Mb 2 9] 



(18) 

33 

R 3 R 3 
-C-fO-R'^ 0-A+ 0-<R & -0)<f-CH- 
R 4 » 

R 3 R a 
-C-0-RMJ-A+B-RM>-C"fe- 
R 4 K 4 

(it*, r\ \-±fo%u^x\mm\ \ -scn&m 

R 3 , RM*i5*&».l -ScOiSlfi^X^tt^^TA+U 
>££^Tp RM2j^3l&l-l 0<Dfi«tt, frig^X 
teU3tt(E>7;i/*U>K, dteOXtel - 1 OO&J&Tfc 
£>. Ate, c filOcO^^i* 1 — 5 QmMhWitLKittm^ 

SnTH-CfcJ:^. Bte-CO-O-. -NHCO-O 
[0 0 7 7] K*»l~8<Di&ffltt* ttttttx 



\ 1-3 0 2 3 8 2 

34 

(3 a) 



(3 b) 

-y^u^S, -fv^u>i. ^^D'v+v u->&, 

A©*#Htt*aT4. Ct&&M®£ (3a) . (3b) 

[ 0 0 7 8] ±SB^ (3 a), (3 b) (73 

c' co{i/!>>£>^6/j*ft<fc3l::. 2ttfc:IB&trf. 3fifli- 
8{ilfic0S"Ct>J:U. 01*1*, 2{dIico^^a<!:LT^. T 
(3a' ) , (3b* ) . 3i©*fflStlTH 
(3a"), (3 b' 4 ) ft* 

[0 0 7 9] 
[fL3 0] 




R* R 

I I 
-C-0-R 5 -B-A-B-R 5 -0-C- 

R 4 B R' R 4 

R 6 -0-C- 

(3 b" * • ) X&£* * 

W R a 
R 4 R 4 

H 1 R 3 
-C-0-R ft -B-A' [-B-R ft -0-C-}r- 
R 4 R 4 

R' £lil8£JBdtLXt><fc <* ^^rJF^tf S^^^tt 

>££^T. K'BftXIkl - 1 OWli«, 
tiSa*(OTJl^*U>a, clliOXU* 1 -5.<©58{KX& 

a 1 a, c' ; j -2 o<oa:»Rtt, 

ttxmB«a>7n-*u>ffi* r;u*;p h u -oP3i* tjv 

*)\,f- h9-r^aXttK*tt6- 3 0 0:>7»J-U>ffi& 



(3b B 1 ) 



* [0 0 8 0] 

(3 a' ' ' ) 



(3b r ' ' ) 



a >v * * ;u x . 7 v >i/ x x i a ^ y m »s ^ i - £ o x a & 

3*lXUTt>J;H„ Bli-CO-O-, -NIICO'O 
-Xli-NHCONH-fe/Tt. C * * (3:2-4. 
c * " 1 111 -3MK^5p ) 
[ 0 0 8 1 ] *^(0«#fy'j3->«ftil'T 
I*. TEHftiC (la) X^£il6>»0£LitM££W* 

[0 0 8 2] 
[ft 3 2] 



(20) 



37 



F 1 1 - 3 0 2 3 



38 



(COOH), (COOR 0 ), (COR 1 ), (OH). (0R°) 2 

z z z R z' z' 

ii i I i J 

HSiOa-aW HSiO a .2te (SiO y2 fe (SiO^fer — eSiO^sr — (SiO V2 fer 



[0 0 8 3] st*. RMi±iSLfcRT£«S*3KT. 
pll + pl 2 = plT, pi U0, pl2>0T-& 
0, »*l<liO<pl2/plSl, «tOJfFSL<tt 
0. 2^p] 2/pl^O. 9 8, 3Et»*L<«0. 
3^pl2/plS0. 9 5T^5. p41 + p 

42 = p4T, p41>0, p42^0t"^^. C£>« 
0< (p 1 2 + p 4 2) / (p 1 + p 4) ^ 1 Tfc 
S^<tA*»^L<» J:0ffSL<li0..05S (pl2 
+ p42)/(pl+p4)^0. 9, JSKffiLOi 
0. 1^ (pl2 + p42)/(pl + p4) <0. 8 
T&£„ fcji, 2. Z* , x, y, z, R 1 , R a , p 
K p2, p3> p 4«±fB(0ii^T^S. 

[0 0 8 4] ±fc. *JMB©C-0-CJ|ft*f ««« 
a**-rSii5^-> , J3->ffc&ttO«tLrtt, TIB 
^ (lb) - (le) 

£>t)G><DM-C£9. (lb) . (Id) <Dit£fy 

^(lc), (1 e) tt»^rt»^*-L 

[0 0 8 5] 
Ut 3 3 3 
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J0 



. 9 
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[ft 3 4] 
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0 T | O 

c^— to— u-o-a— o-o— to-w 

r r 

Z Z Z Z R' Z' 

1 I I I I 
C=0 COOH COOR 0 COR' OH 

Q (Id) 
I 

0 

00 COOH COOR' COR' Oil 

1 I I I I 
Z Z Z Z R s Z* 
I. I. I. I. I. I 

(SiO:v?)puT — (SiOaizteiT (SiOaiztei (SiOattfe (SiOazta (SiOivJi^i.^t 
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-iSiO^jfenr -f^iOa^W -(SiO: 



9 =o 

0 
I 

Q 

I 

0 
I 

z 
I 

-(SiO 3/2)pT1T 



Z 
I 

COOH 



Z 
I 

COOR 0 



<^i0 3 /jte (Si0a/2te (SiO^nM? 

Z R 2 Z' 



COR 1 



[o o 8 9i ±ie^:(ci5^T> Qiic-o-cas^r-r 

5^tZ5S, ftffiWfcteJiEjS (3 a) X\t (3b) Tth 
2*l<5^raS* left (3 a 1 ) . (3 b * ) (3 
a'*). (3 b* * ) • «P*L<li (3 a* * * ) . 
(3b' ' ' ) -C7F$*lSftS«»T**. CO^, & 

3flSlU±^Q^ISftLfet>«7)<h^*. 
[0 0 9 0] 
Hb3 7] 



COO- 

I 

Z 

I 



0- 

I 

Z' 
~-<Si0 3 



[ 0 0 9 1 ] >:3E5£ (lb) - ( 1 e) lz*H-> 

T, pi 1 l + pll2«pll. p411 + p4l2 J0 
= p4 lTfcO, O^pl 12/pl^0. 5, 0 ^ p 
412/P4S0. 5, 0£ (P112+P412) / 

(pl+p.4) ^0. 5Tfe^:(i:^^t<, 
SL<» 0 "... 0 0 2^pl 12/plgO. 5,0^p 
412/p4^0. 4. 0. 001S (Pll2 + p4 
12)/(pl+p4)^0. 45T^0, WMT£L 
<H0. 0 0 2 5jSpl 1 2/plSO. 4, 0^p4 
1 2/p4^0. 3, 0. 00l£(pll2+p41 
2) / (p 1 + p 4) ^0. 4-e^^>o (p 1 2 

+ 1)1 12 + p42 + p412) / (pl+p4) HO 40 
fciOAlHT. J:0»*U<tto. 0 5-0. 9, St: 
*T*L<liO. 1-0. 8TM. 

[0 0 9 2] /^^ c -o-c&&wT&^raa<D$ij£ 



OH 



(1 e) 



7*9. 0, — ^T£fa£ 

too9 3] i>t. a^ftsas^iw^^o^sisic/is 

ch7JU* U»»*flE©3> h^X h#'jN$<fc9> fl?tfft 
[0 0 9 4] CCO^^, C-O-CS^t^^lS 

[0 0 9 5] ±BK#^iJ:3-->ffc£8ite5* 

fi^f:2im±0)gl!^tS^t,wet,i;<, Rfc 

ss^ss a * Ho 2 ag(±a)* u 7-a± t y u > h 

[0 0 9 6] C<Dm&* iJSLfcS ( 1 a) - (1 e) 

(u - 2) £ LTI1 flrCTEOS (u- 1 ' ) . (u 
- 2* ) t^CiW^lK 
[0 0 9 7] 
Hfc 3 8 ] 
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[0 0 9 8] J:geit«f , pl21+pl22 = pl2T 
& 0 , pl21/p]2liO^JTi6l). iOffJK 
HO. 0 5- 1 . JglcW 'iL<(iO. l-lTfe£o£ 
fc, p 4 2 1 + p 4 2 2 = p 4 p42!/p 
42liO-lT*i3, £ 0*71; L< 1*0. M 
(C»*L<ttO. (pl21+p 4 2 40 

1 ) / (pi 2 + p 4 2 ) ti 0 - 1 T£ 0 . «k 9 * L 

[0 0 9 9] ^^BMco^^T^Ua-Xbt^^^, ffifi 
-T-^^^S^l. 0 0 0 - 5 0. 0 0 0, ff*t<tt 
1. 5 0 0 -3 0. OOOTifc^ IM^ffi* 1 

i . ooo izffifzU^t htt*WHf»tt£**t, 
(DifcO, 5 0. 0 0 0^A$il/y.^hWf^7t! 
> 3 - h ^ £ £ tt) — {c&flTi" 2> Z t tfiT? %U<U.Z>. 



«1*!<0^-fb**», XttS*S3-2 0O^ : >y^M^c0 

ftfflft. »ft-1iiX{JIS^«7J^;H^f1^ h 'J 0 a 

vfoi$\stz.\k, 7 )V * H x 7s -r JPS ft 7 )l 4- fl, *0> * - 
>M-* xffi^-j»W^-fiic«fc^ T/m##« ( k a m . 

NaOHW L TTfiixt (l* ) (fliftft-px U u->ffc 
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« * )\> 7fi * •> )l& Ik tf* » 1 R n (7)B T £ £ & , R » CQ 
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(COOH) x (OH), 
R z 



T 1 1 - 3 0 2 3 8 2 
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— (Si03/2h>rrpr** * (SiO#2)p3"" 
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I 
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Z. Z ' , R*. pi, p2, p3, p4, 
^^jX^AnyXbT^^^X-xJHb^^^fflT^ 

[0104] kp^, c-o-c&£W-t£&$&£#o 

7kfi6St-»* (4) t^^n^KT^l&^AU 

\t» t? C - O - C S f * &«Si£ C J: 0 &tt 5 * 
£>37&, «t^iT;u^rn^x— ^^Mb&tt^K «ad 
y><b7;u^;px-^^^^tcos^^ctr)^ :: f^R 

tt. Hi«f£, (4) T*Sn*K^3c«a*WA 

-r*#ti. *tnir^-^x-T-;wb*<iffci/<ttA 
py >{b7;u*;ux~^;Mb£ft<!:<BR*£-«a 



(4) r^^n^B5>F^^So^A$:--lstr?T^^^^ 
3*if £*i*>#, 7JuyxJi/X-x;wtotafcL< teAD 
y>fb7;u+^x-x^(b^^i:<DKJ&<h--fl$^ (4) 

it? r^sn^a^SftS^WA^-lSJcff^^tt^MF^U 

ir^ c:nK:J:^T»6nfcffi5»^i>U3->{b* 
#E£it:i;-c-tt* (5) T^^nssi^^ 

= S57JV*JUg* b*)7)V*)Vi'*))l&* t*V7 
[0105] ^lMiLt, ±IB* 

67J^XJVX*-rM^«3t, Tffi-»* (4a) T 

->{b$^<h, T?2-fl5^ (V'l I) Xtt (VI I I) 

Testis a py>fb7iU*;ux-xMb^ttt. Tie 
-asa (4 b) v*t<n%{t&®£m^zJj&i) i mi h 
n^>o 
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z R 2 z- cr ) 
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R 4 
I I 

A-fO-(R 5 -0)rC=CH) c 

R 4 R 34 
I I 

A-£B-R 6 -0-C=CH] c 

R 7 
I 

R te -CH=C-OR s 
[0107] 2, z * , r 2 , p k p2, p 

3, p4, x, z&tfR«. R\ RM*JifBeh|*]$ 

[0 10 81 s(i)xttdi) T^^n^tf 
i-5o cDjnaft«t> l < \±mmjS:&fQ& 

- C O - O - > -NHCOO-3l(i-NHCONH" 

jm^u^s^u diaoxte i-i ocosm^-r. 
[0 10 9] **ttictt, A<ncm(omfV3MbL<\tm 

#1:11-4 0 00. NH, N 



(I) 



(I I) 



(4 a) 

(CHj) , S, S 0 2 ^<D^\y-um^-t^r£LX t><fcl^ 

^BMXttTkftS* rt^#*x;was, 7viHXli7-v 
o, ^#1^6-4 o wru— i^>g. cn^7;^^>i 

a 81S t ±E«{fc* £ lv fcS to if *i«S If 
30 [0 110] *#WJCl«^-r*t, A£:LTTfBtf>&£> 
[0 111] 

[fb4 i] 
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cii, 



-CH,-CH- , -CHCHzCH,- , -(CH,).- , 

CJJb CHa 



ch 3 cn 2 - cn 2 - 

-ai,-c-cii 2 - . cii,ch s -c-cii 2 - . ciij-c-cik- . 



IH3 CH 2 ~ CHa— 

.- . , -ciu-^y-cih- , 



-(CliCHiOJrChtCH,- . ^CH 2 CH 2 0) 5 =n-CH 2 -CH J - , 
-(CH^-fO-tCH^W-. 

-CH s -CH 2 -0-CH,-CH 2 - . -CH 2 -CH 2 -0-CH 2 -CH 2 -0-CH 2 -CH s - , 



-cii-ajs-o-cii-ciL- . -CH-aij-o-CH-ciii-o-cii-cii,- , 



[0 112] 
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CH.OH 
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CH 3 
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CHiOH 
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CH Z - 



OIIH Oi l OH 

CH 2 -C-C-C-C-CH 2 - , 
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H OH I I I I 
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CH, 



ch, 

^^CH 2 CHCHCH 2 -^Jf 



H 3 C CH, 




IlaC CH, 



CH3 CH3 




CH, CH S 

[0115] -j&a (i) -e^Sftafb^ttii. 

l£ , Stephen. C . Lap i n, Pol y m e r 
s P a \ n I Colour Journal. 17 
9 (4 2 3 7), 3 2 1 (1 9 8 8) IzERS JiTUS 

(wet 0 c <h#T?££. 

101 163 (1) fl)ftSW«>ft*H^^X. x^u 
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^h'xjUx-TMk 1. 2 - yD/Oy^-^yt- 
;ux-^;k i, 3 -ypA>y^Jk>*h'z^x-f 

Jk 1, 3 -^^>y^-)k/h-jU-fjk 1, 4 
-•r^>->*^-^> ? t*x;l/X~x;k rh7^f l/>^ 

t'x;i/x-f-;k h ij^fp-ii/7D/o h u t:xji/x 

++>>>?^-^> f tfx;i/X-7-;k 1. 4~v£a'\* 

-^>'h'x;i,x-T-;k ^lU^U h-iU^fcixJt, 
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55 56 

-^fh7b'r;H-fJk y;Hf h- ^^>^h'xjU iJ*»J I — JUS Ux^ U>tf=JUx~rJk ^>^i'J 
X-xJk X^U>^U 3-JU>?X5 1 U>h , x;Ux-T- 7. 'J h -JI/t h 7lf U > tix JUX-xH^WcerFO) 
;k h'jxf l/>^U 3-;U-^X^U>t'-Ji/X-T- 5t(I-l)-(I-31) ^5n5(fc§«^*if5 

MJx^U/i/'J^-^yXf-UVt-JH-fik h [0 117] 

■J ^fD-J^P/O hUXf l/> t-^X-rJk h* [ft4 5] 

CIl 2 -CH-OClI 2 CII 2 0-^^-OCH 2 CH 2 0-CH-CH 2 (I™1) 
CH 2 =CH-OCH 2 CH z (\ pCH*CHrf)-CH-CH* 

v I 2y 



(1-3) 




CHa=CH-OCH2CH 2 0 

-OCHrCJ^O-Cl^CH, 



CH^CH-OCftCHtO-^^-^^- 0CH2CHi0-CH=CH* (1-4) 



CH^CII-OCHaCHiO- ^ y -0CH,CH^0-CH^CH, (1-5) 




CH,-CH-OCILCaO J[^]L. 0CHtCTIj0 _ CH=CIi8 ( ! _ 6) 



CH»-CIl-OCH e ai 2 0 A^Aqch^o-CH"^ ( I - 7) 

CH 2 =CH-OCll 2 CH 2 oJyL OCHjCH2 o-CH=CH i! (1-8) 

I 

CH, 

OCH^O-Cl^CH, 

CH,=CH-OCHxCH 2 0--/3 (1-9) 
^OCHiCHaO-CI^ClIe 



(0 1 1 81 
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CH 3 

ClI 2 -CH-OCH z ai 2 0-^^C-^^-OCH,CH 2 0-CH-CH ? ( I - 10) 

CH 3 



C1Ij=CH-OCH 2 C1I 2 0-^^^^^^-OCH 2 CH 2 0-CH-=CH 2 (1-11) 
CU 2 =ClI-OCII 2 CH 2 0-^^^^^^-OCH z CH ? 0-CH=CH 2 (1-12) 



CH, 

CH 2 =CM-O-CH 2 O-^^-C-^^-0CH 2 O-CH=CH 2 (1-13) 
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CH a =CH-Q-^^- C-^^-O-CH^CH, (1-14) 



ar 3 

^O-O^O-iocaCH/ 



CH.-CH-OCH.CH.O ^ - N --^- ^CIU^O-CH-CH, 

H 



(T - 15) 



CH^CH-O-^^^^^-O-^CH, ( T - 16) 

Cll 8 =Cl[-Q-^^>-C-^^-0-CH=CH t (1-17) 

CH^CH-O-^^-a-^^-Q-CH^CH, (1-18) 
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(1-19) 



CH 2 =CH-0 




S- 
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( I - 20) 



CF 3 

CH 2 =CH-0-^^>- C-^^>-0-CH=CH 3 

CFa 



(1-21) 



CH a =CH-0 



ma 



0-CH=CH 2 




o-ai-CH, 



(1-22) 



ct V !? v 0 ~ CH=CHi 

l^LJ 0-CH-CH s 
H,C au 



(1-23) 



CH,=CH-0-^3-^^^-^^^-0-CH=CH 2 (1-24) 



-CH=CH, 
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Ut4 8] 
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-CH=CH, 



«W 1 1 -3 0 2 3 8 2 



62 



( 1 - 25) 



(1-26) 




(1-27) 



CHj=CH-Ov 



CH, ,0-CH=CH 2 



CH 2 =CH-0-^^CH I CHCIiCH,-/~Vo-CH=CIU 



CH a 



(1-28) 



HjC CH 3 



CH 2 =CH-0 
CH 2 =CH-0 




0-CH=CH 2 
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OCH-CH 2 OCH=CH 2 OCH-CIL 




( I - 31) 



CH 2 =CH-0 

[0122] --ft. b^-co-o- (7)m^(D±^-f^ 
S (I I) -VTKZiiZitismz* g>mtul-$>&t/\n 

ZhWVZZ. B CO- 0-C7)$£<£i5S (I I) T 

U> t'x^x — 7Jk y^i^^x? 1 u > t'xjux— 7- 

> tixJUX-^l', < V^^;K^i>^D tTU>h'xJUX 

K^x^i/> tfx;px-^;k <^3>ivxfu>t:* 

T 

r 3b -ch = c-o-r 6 -oh 

r 

R 8e -CH=C-0-R fi -C00H 

R 4 
I 

R Sa -CH=C-0-R 5 -NH 2 

(R 5a „ R\ RM*±f2<himiG<alcn*£^-r. ) 
[0 12 5] B^-NHCOO-Xli-NHCONH- 
<Di%$(D±:U-f8LjS. (II) T?^^n5< V->7t- h 

(*j«tm 1 9 8 1 ^«ff> \ziz$L<Dik&®zm\,*z 
uu>y-fyy7t-i>, 2, 4 - h u u>^-f vf>r 

7xXMV/7t-K / \^1f^5 L lx>v-f y->7t 



0-CH-=CH 2 



[0123] st, *Rw\z&\<>Tmmzm^ibn2>7 

(III), (IV)Xtt (V) «T7S**n-5»tt*# 

£^T£7Ji^x;px~x;Mt£$i<h-i' v->7*- h« 
^ €Wr*fb#tttOR«lcJ:0d*an*7^!ri:^x 

[0 12 4] 
[ffcSO] 



(III) 



(IV) 



(V) 

lE-f v >7^-- hS^*ib^1*tffitt*5S§*7;^^ 
jbx-x;Hfc««i*RJC*ii-sct^«kO*«J-:7JP 

•S&fc'&ttih LT&T<D5£ ( I I - 1) - ( 1 I - 1 
[0 12 6] 
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ClU=C110CH 2 ClI 2 OOCNII-f >-NHCOOCH 2 CH 2 OCH=CH z ClI-1) 



CIU=CilOCII 2 CH z OOCNJl v /NHCOOCH 2 CH J OCH=CH l (n-2) 



Cll z =aiOCH 2 CH 2 OOC>ni--^^--^^MICOOCII>CH 2 OCiI-ClI 2 



3) 




ClU=ClIOai 2 CH 2 NHCNUIH^3-NHCNHClI 2 ai 2 OCIl=ai i c n - 4) 

A 7 \ A 



CIl2=CHOCH2CIl2OOCNIl-^34"^3~^ C0OCH2CH2 ° CH=CHi 

CH S cn-5) 

CF. 

CH^CHOCHmOOCNH-^^-i-^^-NHCOOC^OTOCH-CH, 

CF 3 Cn-6) 



CH^aiOaiiClkOOCNl]-^^ 

fj (n-7) 

ClI 2 =ClIQCll 2 Cll 2 NllCNll-^V|Y r ^NHafflCH 2 CH a OCH=CH 2 

A w d:H 3 =/ A (n-8) 

[01271 Ht 5 2 ] 
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Cft-CHOCTfcOOCNH- 



-NHCO0CH J OCH=CH ! ( n - 9) 



CH^CHOCHsNHCNH -Q>-^-^^-NHCNHCH J OCH=CH l 



(n- 10) 



CIl 2 =CiIOCll 2 CHiOOCNH 



CH 2 -^^-NiIC00ClI a CIl2QCH=ClI, 
^ Cn-ii) 



[oi2 8] ttzm i umz&\,*T\t* c-o-cs^ 

zms. mmy-vift^&tfi, 000-50, ooot 
h 0 . ft%v<n-m3: ( 1 ' ) r^nsfttt-iMt^ 

tiH:WLTp 112 + p41 2*;KO-ft5£ ( I ) , 



(II) T7rt^n^7^^r-jl,x--r;Kb^^&C/p 1 
2+ p4 2*JK7)-^ (4 a) T^£n<Mt 
£$ttT> ^JA^TSfi-^iC (3a' -1), (3 a * 
-2) ^^f^^^f^^^tH^t^Tt^, 

[0 12 9] 
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[0 13 3] K«HJK&LTa-2 0-1 0 0*C. OT£ 
L<K*0-6 OtT^O, /K&W^LTteO. 2-1 
*?£L<teO. 5-2 0H*WT»5. 
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(I) Xtt (I I) - e*a<1S7 r JU'5r-^X-riKb& 
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-•✓-fJHt»*s, 7;Hr-U>S£UTtt, 1. 2-fcf 
-U>ffi. 1 -7xXjU- 1, 2 - £xU>ffi, 5-/ 

r/-JH«?:LTH t'-Jl/S* 1-7"D^-^S; 7 
UiHS. l-^x-^S, 3 -7r^S, ^fV^Ur 
)\,%. I -1>f--)l£, 3 - ^>t*-^S. 4 
t-)1>&> i?*?)V7*))\>&, 1 --N*-t-;uaS, 3- 
^*irx;U£, 5 -"\*-trx;U3> I-^yr^H. 
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ffi, ^^n****^*, /h*-/X^S, xh^ 
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-4coii^x{i^iK^o7;i/+;ua : (hLT«, 

JUJ£* -f V/TJUS, lerl --??)imm&* 7)Vza 
^y^tLTit pU>*>£* Xh^>i, 7n#*ris 
ffi. <7 7D^+yg, Ii-T^^x®, -fV*>*v 

^Tlitt)<fc^7x=.;HtUT«. 7xX J H,3S, h'J 
p-lei t-7^x7ixMs p-7tf 
;U7xx;t,£, p-zhD7xX^SW .^i^Si: 
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;i,3- Kx»>A, p- hJU>^W>fi![y7i-.)l3 
— K — tfA, p- b)i>x>7>)lfc>1& (P-lerl- 
^h-ty7i^W 7xZjb3- Kxr/A* MJ7)lt 
P/^y.^J^>S b U 7xXJl/X^*X>y'A, b g 7 
;U^-p^^>X;U^>(St ( p — l e r t-7*h^y7x 
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*X^A, p-hJU>XW>Bh'JX (p-ler 
l-7l^y7xx;l/) XMz^A. /t7^tny 
?>XJL$>K MJ7xX^7JMC7A, 7 9 
10 ^yfiJh^xXJUJ^C^A, h'j7/M'D/^> 
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;t*>6£ vi7 D^\+f>^>^^ (2 -:**v->y- p/\4^ 
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^wm^ (2 -tf+vs^o^-vji/) x;u*xo 
a, h 'J 7;i/^P/^>7,^^>K/^^^7aix i ;i,x 
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30 >. t'X (p - b;bX>X;U*x;b) i?7*S*9>, fc' 
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'V^WI/XJbsfcxJIO i?7 % /*9>. ¥7. (v^a^> 
^JWXJI^XA) *J7V*9>* (n-^;Px;U 
^XJP) i?7V*9>> t:7> {4V7?)\,7s)[,*-)l) 
. *J7*J*9>+ hfX (s e c -7 r ^^7Jl'^x^) y7 
'//^>\ tfX (n-yafcTJI/Z^^xjl) i?7V*9 
>> b'7. ( f V^DtT^X^^xJU) y7'//^>, hf 
7, (lerl -^^TUM^X^) y7V^^>, h'7s 
(n -7 5JUXJW*=;W *J7*J*9>* M7, «V7 

V/) i?7V*9>. t'7, (sec-7;^ 

7x;U^XjU) V7V*9>* fcfZ (ler l-7;U 

Jl- t - ( ( e r 1 - y^JUXJU/hXJU) i?7V* 9 
>, 1 - ^ ^ p^^v.^x^^x/U- 1 - (lerl" 
7^;P7Jl'*x;i0 y7^^>, 1-ler t-7; 

(le r t-7*MXJMu^) ->* 
7*/>^>^^> 5 7^^^>^^f*, hfX-o- (p- 
h^X>XA* = JW -ff-y^-^Ut+yA, 
X-o- (p - N^X>X.)U*XJ|/) - (r-y'7iZ^ 
.50 yJt+yA, tx-o- (p~ h^x>XJl/j|-x;i) 
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- a-->*>^ p/s + v^'/Utf^W*,' t*X>-o- (p 

**->a, t'x~o- (p- Hbx>x;u#x;w -2 

-/^JU-3, 4 -'<>*>5*:*># I J**5'A. t'X 

+ t'7-o- (n -7*>x;i/*x;i/) - a--;; 

7xrjl / yjt+->/>, t7>-o- (n-7"?>X^* 

- -ff-yy^D^yJ^'"]^^ fX" O 

- (n-'T'^XJl^XJlO -2. 3-^>>>v5t> 

i/ut+yA, tx-o^ (n-^^>7,;u^r;p) - 

2-j*^;U-3, 4-^>^>v^>^U^^yA, t 

x-o- o**>*;M*— jm - C7^js*^;ir^y** 

~>A* t'X-o- ( HJ 7^:*ny^>XJU*Xjl,) - 
a - v;A*-JVy # U:**>'A, f^-o- (1. 1, 1- 
h U 7JU:*nx£ >x;l-*XJl<) - a-vjA^Jl^'J * 
*~>A, t*X-o- (ler l-^/XMc^) - 
a -i/*?)]'?*) 3-*xA, t*x>-o- U*-y)V*u 

X-o- D^\+-9->X^*r:JU) -a-y**JV- 
^'Jt+yA, tfX-o- «>iZ>7.)l*-)l) - a 
-i^^M^U^ + vA, fcfX-o- (p-7J^D^ 

>-fcf>XJi>tfx;u) - a -v^^fju^u^xA, t'x 

- o - (p- 1 e r I ~77-)\ss<>-V>A)U*^M - 
a-i?* : ?)Vtr*)**>'U. tX-o- &isV>7s)V 

-cr-y7fJ^'J^->A, tX-o- 

^J^yAWil*. t'X^7^Xrt>*x;i>;**>, 
^x I- U 7^*p*^x;1'#xji,;**x t'x*^;u 
x;i^^)M*>, >, tfx 

rn \z)\>7s)\,*-)\,*$ >. trx-f vt'd tr^x^x 
;m?>, t'x- p - h^x>x;i/^-;i/^^> > t'x 
^<>-tf>XJU*x;i,;*? ^ot'xx^*/^^ 2 

- ^d^wi^^x^- 2- (p- k;ux>tju 
?|;xjW yayt>, 2-<vyDfi^^fcJ^2- 

(p- Mkx>X^*XJl) yD^>^l3 -fr hXA 
x^x'Jl/vXJl^X ^i^^D^^-V^ 

> ? 7^;^^>^cDx7^;^^>s«^^t^. p- h;ux>x;u* 

>SS2, 6- vzi ha'Oyjk p- KH/XXX^tfO 
65 2. 4 — >*- hD^>yJlWzhP^>yJUi^ 
1. 2. 3-MJX <**>XJl,*xj|, 
:**^) ^>t:>, 1, 2. 3-hUX (h'J7^o 
>xu<*x;i i-*x) ^>-t*X 1, 2, 3-MJ 
x (p - Mi,x>x;i*x;i,**:y) 'O-t'v^coxji, 

*>KxXxJl4£$f** N-t HD + y^^yM S K 
^^7,n^>ffixXrJk N-t KP + yX^y>-f 
5 K MJ 7^^-D^^^7;U^>fit|XX7 1 JU, N-t H 
D*:>X£->>-f S h'X^;l/X^*>fi£xXx,>k N - 
t I'a + vXy* ^>>-f ^ l'7a t'JUXJl<*>&xx^ 
Jk N-tl>D + y7^y>-fa I* Y V 7n \l)V7,)Vib 



C47) ttffllV 1 1- 3 0.2 3 8 2 

£^;i,x^*>S£xXx;k N-t Ha^yx^yy-f 
5 H-p - Ml-X^/UiO&XXT^k N-th'P* 
>X 5 >>1 ^ K- p -7 x ->^7xA*>&x7.7 L >>k 
N-t KP + y7^y>^iH-2 - y* □□xfjl/7Jl/ 
^/feXXv^k N- t Ho^yZ^yX = K'O-t* 
>7J^yKX7f^ N-t Ho + yX^yH ^ F 
-2, 4, 6-h'J/f;P7xXjl,7J^y|S5X7>f 
Jk N-t Ha^v-X^y-v- W S l*-t7^x;i/*>!$ 
7<7 X7,fJk N- t Fo + y- 2 - 7x~;UXy" ^ 
K/fMJ^>fiUXr^ N-tFD^y7K ^ 
K^;UX;l^>KxX5^k N-th'a+yTK' 

Kx^;ux;u*>B£xxx;k N-th'D+y-2-7 

x~ JU"? l/-f ^ |^^JUX^^>65x7>xJl, N-t F 

d^v^;I/^;k^ K^^XJU^ffixxxJk n- 

t h'D^y^J^JK 2 F7x-;P7J^>KlXf 
Jk N-t Fn + y7^)H$ F/fJUW>B$X7> 
N-t I'd + v-^^JK a h'7x-Jl,XJt*>& 
X7r;k N-t FD^y7^H ^ H \->)7)l*u* 
20 ^>7,)V^>m^7,9)V, N-tFP^y7^M$F 
-p-FJl,X>X^>fitX7T/K N-tFD^y- 

1. 8 -^7*^ 5 K^^X^^g&XXTJk N 

- 1 Fa^y- 1 . 8 -^7*;k s K7x^Jkx;u* 
>S?xxf 'k N-t Fp*->-5-7ju#;i,*>-- 

2, 3 W H K;*^UXJU*>&XX^ 
;k N-tFD^y-5-yj^i^>-2, 3-v*J 
)Vi£*isj % h* h 'J 7;U^-n^^>y;jU^>B5x7>x 

N-tFD^ry-5-7;^>-2. 3-x* 
J JU^^rv-f 5 K - p — h^X>7JP^>^XX^-JP^<7) 
30 - N-t Ka^M 5 Kfb^^W7;JU7^>B5x XfJH?^ 
f^^^^tf ^>4l^^. h U 7^^n>^ >7>J|/*>B2 h 

Kp-lerl '7h*y7iUl/) y7x^iUJl^ 
^X«7A, hU7^^D>^>X^*>S5h'J7x (p- 

lerl-7h + y7x^) 7)^z^, p-h;U 
x>x;u^>BS F 'J^xxiM^^XvA, p- h^x 
>X;P^>Kf (p - t e r 1 --?h*is?jL-)l) is 7 
xX^XJU^X^A, p - b^X>XH'7}v>fifc I- 'J X 

(p-iert - , /h-ty7i-)H X;1^x:^Zn, h 
'J7)l/tD^>7Jl^>KF'Jt7 -Til- 7. )l 

;U X^tvX'yA, h'J7 

jito^^>7>ikt>S5 (2-y;^-^> /T-Ji/ (2 

7 T tTfrT- V ? t FPf^7x-0A h 

'J7l/-F^«tX' J ;Ai > t'X (^>ir>XJU^x 
;U) ->*T7>5'>. t'X (p- h)lX>7Jl>*-}\s) v 
y\f^9y. t'X (x*7 vilXJU^- Jl) v7V 
/.^>. t'X (n --?T)V7s)V*-)l) i>7'J*9>. 
M t'X (Y yy-T-^xjM>^^) y7V/.'yx t'X (s 



(48) 
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ec-7f^7JI/*-;W v7 fc'7 (n-7 

7^*XJP) x77^>> t'7> (ler I -7^7 
JU*xjU) VT*J*9>m)*J7 % /*9>1fiMft* t'X 

-o- (p- Mux^n^xno - a-x*^;u^»J 

^•>A. t'7-o- (n -7* >7JU*x;U) -a- 
it* 7 )l if ■ J * * -> A 3? 0 if U * * x A « « * . tT 7 ;h 
7^JU7;U^^:;i,^^>^cob*7 7^^>SS^f*, N- 
t: Ka*:>77 H K*^7;l/*>§*X7xJk 

N-t KD + y^i?y>^i K h 'J 7)V*n* JO 
^/ItXXfik N-t I- D*->7 S b'/Dt: 

;U7JU*>«XX^;k N-hHP^x7^xX^H 

•>7£ -> W ^ F - p - hJH>7^>fiKx7fJk 

N-th'n+y-i, 8 -^7^;p-r ^ k^^ux^* 

>KX7,f;k N-tHP^y-l, 8 -±7 9)1-1 ^ 

-t H n^-x $ F{fc£^a>x;u*>gfcxxT- ^ 

[0 17 6] &^£#]tf>j&JJOgte, ^-X»lll o osiu 




[0181] 



1#P*W 1 1 - 3 0 2 3 8 2 

94 

K«LT»£L<te0. 1-^158, iO»*L<« 
0. 5-8S6TS>£ 0 0. lSC^O^^iii^^^ 

[0 17 7] *%^(Ol/yXh«fiK:H MJw (D) fi£ 

< l 50-800 r> fr-DftTWzyxs-Mk&m 
3*2 ^^±^r-r z><t£®<D&7 x / -;u^7j<K^(7)7j< 

[0 17 8] ^ly-JHSzKBSXtt*^*^ 

x y — ;H±tK Sfc&x tt # * <o o ^ ;u % & 
teioo^ju%, «fco^^L<H8 o^;i/%r^^„ 

[0 17 9] dCD&£ % ^^-57i/-;Hi7jc^a* 2 

tirn Tiest (n-(xiv) twdnat)©^ 

[0 18 0] 

Ute 7] 



(i ) 



(ii) 



Ut6 83 



95 

(OH), 

DI5. 




(iv) 



(vi) 



(vi) 



(OH) r 



(49) 



tf B9¥ 1 1 - 3 0 2 3 8 2 



96 



Cm) 



[0 1 8 2] 



[ft6 9] 



(51) 



n\W 5 ?- 1 1 - 3 0 2 3 8 2 
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It^j 0 . R 1 ' lizKJffiliWXfiK** 1 - 8 coifiJKWX 

(R 2 ») k -COOHT'(60, R'Mi- (CH-.) i- 
( i = 2- 1 0) . 1 0a>7'J-l^>a. * 

M, tew£#t 1 - 1 0CO7JU^U,>ffi, j^£#t6- 1 0<D 

xu assist R*°tt**«^xcift*a i -8(odw« 

WXtettfljS1K<Z)7^*Jl'£. 7^-^a, *ft-t # n* 

i - i o©is»i«xii#e«:«)7^4 t u> 

5(D^&T£>0* u, h H 0 X (i L T $> £>„ s, I, 
s 1 , t * , s • ' , 1 li-tn-t'Jl s + 1 = 8, 
s ' + t ' = 5, s * * + t ' * = 4£i»£L* 

telfcT£<5. ftW (vi iD , ( i x) <Dit%ty<0 

»f«10 0-l, ooofr^-c^a. ) 

[0 18 41 ±IB^4»R' 5 . R l4 tlTlt 

/f;H, x^;ua> :/3^ua. 7nt:;pa. x 

is ? u R ,7 £LTIi. i^J^^R 

>a»'*»st<=ji'a. xn-*~^a, Kjwa^. ssKiR 

R* u £ LTIiflflfctf/KSliRT* *=?)V 

xmm. y^ua. ^nein, x^n^a, -> 
a. ±7-3\>ua3w#tft>*ia. * 
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* [0185] CCT, KttMW/M^B^SclfcatLT 
J:B-»* (4) -C^2tt*&. ±KHftrt (5) 

JU*H-J£<Dpi3tm#l -6©SU7JU*^>'«J^a, W 

[0 18 6] Ji«ejg««»PM<73(E^fili. "<-*WIBl 
0 0»l:»l/. 0-5 08B. *T*L<fi5-5 0 38. <t 

L T ffi/fl T # S. Sd9^ 5 SBIc Mfcto h <hft? (kit 
[0 18 7] ±ie©,t^«:S»fM8l»l»±7xy- 

)M±*isaxii*Ju#*>'juaftWTaft;ft'»c'>;-^ 

«»tM«l3«5F*fta*ft*K*d-a"*CtCJ:0ft 
[0 18 8] *«W<Dl^Xhtittl*. ±B«»W»« 

^aft^t-^ftAttoi**^**^^©***^ 

iO «*S«ai::«fc0£#£LT¥^O%£JUl 0 0%&T 

[0 18 9] cco&£, ^^SST^SSi^Mtx 
^ao**JBC^«#B«arifcffc*1*d:LTtt. TIB 
-Jft:£ (11) T*an*3BROigL*ffiS:WU, mfi¥ 

[0 1 9 0] 

[fb7 i] 



{COOH)x 

I 

z 

I. 



R 2 



(OH), 
Z' 

I 

— (SiO a/2 >pr 



(1 1) 



Z, Z", R-\ pi. p2, p3, p4, 
[0 19 1] :^T, ±B«WMWM©«3F»£a£L 

tit jie-tta (4) w^iisa, jie-ttst 

(5) •CTrSnS-a, $&&4- 2 O WHIS7W;l/ 
m&$*4-2 0©**V7^*JUa**<*tf64l 

[0 19 2] ±GMa>i8«M»M.oGdfi», ±se»» 

o mzn l o - 5 o as, » ic o - 3 0 gu, *r-£ l < ia 0 
- 5 ate fc a <k 3 ft«IBr* a - 1 Liu 
[0 19 3] 4*3, J:E«)J:5&9ia)»«MW/||tt, * 



s^a^^E^^-tfsci.hicjio&fiit-rsct^'r^ 
[0194] ztz. mmrnmm (d) ^fim^^xvx 

^ *L<ffiffl-e**. ->>JP->ftft«IO!>»jMiUiaitL 

t(s, TBe-«a:it (12) - d4) -e^sns^ga 

— ><td*«>*JK*x^axttt h' P*-/^fi l e 
r I -7*\^aXtt ten - fbf-zsJMW-fr** 

)i&-c&n Lfc t>o^«!JH-r^ Lu. 

[0195] 
[ft 7 2] 



(52) 



mW 1 1 - 3 0 2 3 8 2 



101 



102 




(12) 



R i» 

E-<dsi)*-OE 
R" 



(1 3) 



R' 



|— {OSiVO — | 
R" 



(14) 



M#*->J5 ; JI'17U|)-kl i P + i'7i^7M Jl'^J 'J nJfi?H3 ( t e r I - ywSXIl t e r 1-7 

)1/S. h U 7 I - -> U JbSXI* - S i R 1 0 R 20 5. teii. Meti^^g. I - B utt I e r t -?J- 

" (r'«. r" tiji8Bti5i««ici**7it-r) a^-r. ju-s^-r. 

TliO~5 OODBgt. c5te 1~5 0O>B». £li3~-l [0197] 

OCSScS^r. ) ML 7 3] 



10 1 9 6 J Z. uT> -LSBjS (12) ~ (14) »->'J * 

AM 



Me Me 




Me Me 



t-BuOCCHsOC-CHjCHjSi-O-SiCliCIItC-OCHtCOt-Bu 
A h Me Me A ("> 



Me Me 




Me 



Me 



[0 19 8] 



lit? 4] 



(53) mW 1 1 - 3 0 2 3 8 2 

103 104 



_BJ£ 



Me Me 
I I 
Me J SiO(SiO)„SiMe, McSiCXSiOjSiMea 

if, in, 

ch 2 in, 
I I 

COOt-Bu C00CH 2 C0t-Bu 

I 

o 



Me 

I 

McSiOCSiO^iMe, 
I 

CH, 




(ojjil ~5 0) 



tO 1 9 9] 



lit 7 5] 



(54) 1WP 1 1 - 3 0 2 3 8 2 

105 106 

Me^ CIlaCIUCOOt-Bu 
Si-0 Me 



t-BuOCCH ? CH 8 , T\ , „„„^ n 

O &i 0 CH * CHi(COOt ~ Bu 



Me^ N 0-Si^ 

Me 



CH^H.COOt-Bu 



Me. 



Me^ CH,CH 2 CO0CH 2 C0Ot-Bu 
Si-0 Me 



i-buoocch»occiiiCh 8 
o 



Mi 



O-Si 



^ X CH,CH 2 COOCH 2 COOt-Bu 



CUtCHKCOOCHzCOOt-Bu 



Me 



Me. 



Me^ CHzCHs 
Si-0 Me 

o x ^ 



t-BuO 



ch 2 ch; "o-si 



[0 2 0 0] rg^)l5P»JO^jl«, ^-*$)Ki£{*CD4 
0IS%WTAU<, »tl 0-3 OlI%(ht§^<b 

bx7. LTffimTS/j:<^S*5-t^^*6. 
[0 2 0 1 ] BitC. *5fiWO)U5;^htt»ttt. (E) 

[0 2 0 2] C<7) (E) ^junffltLTSiSsnaiaffiH; 
.7, hlB^r^K^tf l»aK*^llill$nT<Bi*K3&«|fii± 

»#JS7*>(B. 1iB*Si7S>lfi. *^**>JS4*-r 

* a * ft & «k x ^ * a & w a £ ft * f t ft * . 



^ X CH,CH 2 -<Q>-Ot-Bu 
( X CH 2 CH 2 -(^O^Ot-Bu 



Me 



[0204] m\m<r>mmmr^>mtL 

>. •fV^7 5>, sec-W7i>, ter 
l~^f]l7^>, ^/f;l7^>> ler 1-7 = ^ 
40 7^>, y^D^>f^7 S >. ^+y^7$>, x? 

/-;P7 = >v t^7^>, Krx^7 5 >, 
7 ^ >, ^U-x x7 * >, If b>v'7H fh7 
U >^>^ IB 2»<DffiWr«7 S 

>%tLX. y.5tf^7ax yXfJl'7^>, x-n 
"7 , Dt:^7H X y<V7 , PW7a>, v - n - ^ 
f;l,7^>. y-fVW7^X y~sec-^ 
7i>. x^>^7£>, SJ$/£D"<>*fc73 >, 

.« ji^sx v^H-ii7E >. yy^;i/7 = >. x^x 



<r>5) 
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)IT 5 >, y|'f^7^>> '/WiH 7 ^. N. N 
>y7H>. N, N-'>7f;l/7h7Xf 1/>^>^S 

7H >, h 'M V7*D tfJP7^ 

~ >, h'J-f 7^f^7S>, h'J-sec-WT 

>, h U ^-^-> Jl/7 5 >, h'J/^D^ >JU7*>. 

7 ^ >, MJx>JU7~X h 'J Ft'xJUT S >. hU 

-fc-7;U7 = >, N. N, N # , N* -rh7/fiMf 

U>v7^>> N, N. N' , N * -rh7/f)Hf 

l/>v7^ >. N. N, N ' , N* -T-K^^f-J^Th 

[0 2O5J jgfiE7£>«iLTtt, <*IAtf>>;* 

^Jl/XfJl/7S>, /f^x^yn * >. ^<> 

<7)mfrW«h UTli, 7— »J (WAtf7-«J >, 20 
N- j*^JI/7x U >. N-X3^U7x»J>, N - y □ f 
JP7-U N, N-->'^JU7~ U >, 2-*^JU7 

n»j>, 3-*^7~U>> 4-^^;P7-g>, x 
^;P7^'J>, ^pe;i/7-u>, hu/^7-U 

>, 2-— hD7~'J>. 3-rhP7r>J>, 4-X 
htn7-U>. 2, 4-yXhP7^'J >> 2, 6 - v 
3, 5 -yXha7^'J >, N, N- 
^^WhJKy>^) > i?V3L-)V (p-hUilr) 7 
a >. ^^Ay7x^7SX Hj:?xXjP7*>. 
7irl/>>7 ^ 7-7^7^ >. -/7^/7*7^ 30 

tf o-;i,Sj§ij*{£ (WAtftf o-;k 2H-tTa- 
l -/^JHf n-;k 2. 4-^*^;nfD— ;k 

2, S-y^fAen-^ N-*-^JHfo-JHH , 

, ^7V/-;U»»I* <MAtf^7\/-Jk -f 
V*7 < < H5*V-;l^#{* (IW^tf-fS^ 

i-MS^*/-^) . If 7 77+f> 
fS^tt; tf D'J (HAtfED»J>. 

-i-trnu>« , if ay v>apjf* (MAtftf du 40 

;nfau i<>s?) , <s*vu>iii&i*. ^y^jy 
if u vyw&to («Aaeu s», /*jutf 

'Jy>. X^JUtfUv>. yatfJUf U>?>, "»JHf 
')y>, 4- (1 -y^;i/^>^JP) t!'Jy> ( ^/^ 
^e'Jy>, hU^f JHfUy'X hUXf JUf'Jy 
X 7x-lHf'Jv>, 3 ~^^;U- 2 -7x"JHf 'J 
v>. 4 - l e r I - "f^)^ t'Jy>, 5>7x=JHfU 
^'>> ^>v;Hf'Jv>, /h + ylf'JyX 7>*x 
f'Jy>, y/l^ytf'J^X 1-.*^-2-fcfU ft? 



WW-!* 1 1 -3 0 2 3 8 2 

rjHfUy>, 2- ( 1 -x^^7D t"'Jy>. 
73/tfU^>> ->7-M7ay tf U v>$) , hf'J^ 
v>«igi*, fJ-ly/I^I^ t'7v>IW#, t"7 

ft. lf^7^>K«*. =EJH\'J >»$fc, <>l— 7U 
S8egf*, -f V-f >K-iHSW(», 1H-- f ># r '/-JH8 
-f>KU>l»»». *v"J>»«f* (MAti*' 

•j>, 3 u >7j;u*- mjjw , <7^yj> 

7*U^>fgi3f+, 7it-/>ll»#, 1. 1 

0- 7xt>ha'J>M^ 7fi>^^^, 7f/ 

^7->3S^{*:, i/7y«»m 

[0 2 0 6] TJ^^ + v'S^W-T^^^^^^ 

tLTH «WAtf7 5yS,ft*». -f >H-lt*IU#> 
S5, 75;ifi*»* (^')A^^n^>^. 7^X 7 
JU^- >, 77./t^^>|$, >!^, . 

>> /^^-z:>, 7x-Jl77-X y;u?r- >, U ^ 

LT3 - bf U i>>7,)V*>m. p- h^x>x;u 

a-affi^t^*. tKD*y7x-iH?&Wte^ 
ft^tt, 7^3-;H!t*a»flS&*tLrTtt, 2-tF 
o^yeUyX 7^7^U7-ik 2, A-*J^y 

x^y-^7i>, >?x^/-;u7^>. hux^y — 

^7^>v N-X^Jl/>?X^y-^7 S >, N. N-v? 
X^^X^ y-JP7^ >. hU'f7 7 r D/V-^7 5 

>; 2. 2 ' --r s y vx^ y-ju, 2-7$yx^y 

-Jl,, 3-7iy-l-7"D;VHk 4-737-1 
-^y-M^ 4- (2-tHP + yXfjl) ^rJU^'J 
2- (2-bKD + yXf^) tfU^>, 1- (2 
-hHD + yxfJU tM 7 y>, 1- [2- (2-t 
KD*->Xh + 5>) ^7v>, f^«Jv ? >X 

l- (2-tHD^yx^l) t'D'JyX 

1- (2-bh'P + -/XH) -2-lfD'J> ? 7>, 3 
-if^'JyV - 1, 2-7D/Oy't-;k 3-lfDU 
yy-i. 2-'/D/t>^-;k 8 - th'a+yaa 
U^>. 3 - ^-Tpi ^ >J xy-JU, 

1 -/^JW- 2 -b'au v>x^/-;k ] -7y'Jy 
>x^y-;k N — (2-hFP + yXf-)l) 7^;U-f 
= H, N - (2 -h Ha + yX^) <7X3f>7$ 
7^ H3S«{*tUT^ ^iUZN7^ 
N-/f)PW/x7-5H, N. N-^^^^U^^A 
7^H, 7-feh7^h\ N-^^Jl,7-fe K7S h\ N , 



(56) 
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109 

N-y/?^7t h75 h\ /Dft>7^H, 'OX 
[0 2 0 7] EC. TtB-«j£ (15) iff (16) T* 

CftCHiOff^'-OJs-R" 
N-CH 2 CH 2 0(IT-0)t-R" 



[0 2 0 8] 
lit? 6] 



(1 5) 



CH 2 CH20(R 47 -0) S -R <9 

N-C^CH^OI^-Ot-R 50 

H 



(1 6) 



(it*, R "* 1 » R 42 , R 13 , R 47 , Rotefrft^timr. 

^U>S, R 4 \ R 4 \ R 4 6 , R 4 \ R 50 ****^* 
K«» 1 - 2 0 ^7J^aXli7 S ; 8€*l/, R H 
tR n . R ,fi <hR 46 , R"£R", R^iR 46 tR u , 
R 4fl t R*M*^ftHen&£bT^£Bf*UTt>£^o 

S, T\ U=0<D£t, R A \ R 45 , R 1 6 , R 4rj , R 5C 

C0 2 0 9] R u , r 4 = . r°, R 47 , R 4B o> 

7JU*U>S<hLTl*, W»l-20, »*L<ttl 
-10, HK»£L<til~8^*>cDT-&tK 

^□t:u>a, n-7^U>g, -fV^U>a, n~ 

[0210] R 4 4 * R 45 , R 4 «* R 49 > R S0 O7 

A*^aifcLTtt, j^3t§U-20, ffJKIil- 

tit jja«a>^-rn-t?^oT'b«ti^ ^ttisc 

-JUS. xv^S. Fx WHS, h'Jr^S. ^>^D 

[0 2 1 11 II:, R 4, £R 45 \ R 45 <hR 4 «, R*- 4 tR 
■ie t R" £R" £R" t 'R^fcR* 1 ^BEETT^ J§ 
R 4 4 , R 4 *, R 46 , R 4 \ R s,, tt*n-t # tl«*Rtt 
1-20, cfcDtfSKIil -8, XEtfSlX 1*1 ~ 

6co7 , u^u>a _ c^o, £&rn&a>na0c«Ri ~~ 

[0 2 12] S, T, U(i^nfn0-2 OCDffi&Tifc 
[0 2 13] IE (15) , (1 6) <DithW)£LT& 50 



#tti:tt, K'JX (2- Wh^^^N+x) x^JH 
7S>, MJX 12- Uh^f^Ih+y) x^;n 7 

h'JX [2- { (2-/h 4 f->lh 4 fv) 
x) X^;H 75X MJX {2- (2-^h+>Xh 
>>0 x^;u) 7^>, MJX {2- (l-^h^X 

X^;H 7^ >. hUX 12- ( 1 -X 
iN^y) x^M 7^>, MJX (2- (l-lh^ 
S/7d#*-» x^;H 75X h'JX [2- { (2- 
tHP^fyI^'» Xh + '/l X^;H 75>, 4. 
7, 13, 16, 21, 2 4- ^t+1t-l, 10 
-v71f £5/0 o [8. 8. 8] '\^r+fn-9->, 4, 
7, 13, 1 8-7^7^- 1, 1 O-vT+ffcfv 
£D [8. 5. 5] X<=Jt*->, 1, 4, 10, 13- 
^h^^^1 4 --7 i 1 6 -5* 7 If feT^D^^r* 
>, 1 -Ttf- 1 2-£5^>-4. 1-7+K-15- 
^ ^^>- 5, 1 -7if- 1 8-£70>-6*#$tf 
&n$, t#K:S§ = »7£>. 7z'J>^ft:. D 1 J fx 

t!Uv 7 = ;s 

SHbSI*. 7 5H8iS», -fSHBW**, MJx {2- 
(* h**>;* h + vO XfJH 7£>, h'JX { <2- 
(2^h + i/ll^*» x^;U) 7^>, h'JX (2 

- { (2-/h*->x^» p^jM x^;H 7* 

>, 1 -7-tf- 1 5-^7')>- 5 3?3W*LH. 
[0 2 14] ±E£«ttfb£tt<BEft»Mt. B*3B*»1 
SICtfCTO. 0 0 1 - 1 Ogg, »^b<«0. 01- 
B^S^O. 0 0 1 ffl*9STfe*i:rJSlin»J 

[0 2 15] EK, *5fiW«)U^X NttPHrtt- (F) 
«»tit»?Wi:sC-COOH^h*i^T 

[0 2 1 6] d CD (F) jiE^^UTE^^na^^rtt 
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(F) JSftroE&K.fcO. l/y7-h«PE 

[IP] TSB-ffitit (17) ~ (26) T'^SftSffc^ 
R"-COOH (R"liKtRSl-l 0©iE»iiKXf4» 



*«7i;-jnt*M (O tsc-cooHTjp^n 

■5S (D) tWtJUtsp^C/ (C + D) =0. 1 ~ 
1. 0T»*ftif!»J. 

[IIP] TU-f&i: (27) - (31) T^StvMt 

[0 2 17] 
[<t 7 7 ] 



<QH) U 




R w „ 



CI 7) 



(OH) U v^=v 5 W /=^<0] 



<01D« 

R°%2 



(18) 



(OH),, 



R" 




(OH) 0 



R'^OH^ 



(1 9) 



(OH) u 



(OH) 0 
R" u 



(20) 



(OH)* 




[0 2 18] 



(2 1) 



(2 2) 



[fb7 8] 



(58) 
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/ \ 




R 52 s3 (OH) u k 



(OH)* 




a(OH) M 
R 5fl * 

& ' »**#IH-?-XW:g|*R 1 - 8 <0ffi»sRXtt##«0>7 

;u*;u&Xtt7Ji/$-^n>fi, (R i!I ) n-co ^ 

OR' ^ ( R * tokSJjfi^Xte-R 68 -COOH) 

0. R r,b (i- (CH 2 ) i- ( i =2 - 1 0), , &3£&6 



WW¥ 1 1 - 3 0 2 3 S 2 



(23) 



(24) 



(2 5) 



• (2 6) 

i ~s osfa«xtt#e«©7A+jufix(i7^'ir^;u 

&X(i-R Si ' -COOHIT*^. R"tijft*ft 1 - 1 
0(DjM^^X«^«t*C«7^^U>«T^6 # jttO- 
5 co*$#CT£>D, u, httOXte 1 s 1, t 

1 , s2, 12, s3, 13, s 4 , 14 te^Hl^l s 
1 + 11=8, s 2 4- I 2 = 5 , s3+l3 = 4, s4 

3) <7Mfc&4$3&S£¥^#^Sl, 0 0 0-5, 000 

chT^ft, Ataa (2 4) GQffc^^mft^tt^ia 
l.ooo-io, ooo trafttr*,*. ) 

[0219] 
CfC7 9] 
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[I 18] 
(OH)* 

R M £4 



COOH 



(59) 



(011) l5 



1 1-3 0 2 3 8 2 
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(2 7) 



(OH), 



K flS -COOH 



(2 8) 




COOH 



OIO 



(2 9) 



(CH^-COOH 




(3 0) 




COOH 



(R". R". R l Mi±ffitra«l«)iRi*Sr^T. s5, 
1513. s 550, I 550T, s5+l5 = 5*iS 

liOXlil T.&-5. ) 

[0 2 2 0] JbSB (F) (iE^tLT, lATfE- 



(3 1) 



flSitV I I I - 1 — 1 4 SO: I X — 1 ~ 1 0 t:^t\i> 
(OT'li/«tU. 



Kb 8 0] 



(60) 



U7 

OR" 

0T0 



mm 1 1- 3 0 2 3 8 2 
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[W- 1] 



GH, 

CH 3 
CH, 

R*o-<S)-c-/o)-or" 

COOR" 
CH 3 

R-o-^Vc-/o)-OR" 

itlz-COOR" 
R"0-<(o)--(o)-OR" 



[W- 2] 



[VH-3] 



[vn- 4] 



[YE - 5] 



R"0-<Q>-0-<^0)-OR- 



[W- 6] 



R"0-<Q>-ch 2 -<Q>-or- 



[W- 7] 



[0 2 2 2] 



Hts 1] 



119 



R"0 



(61) 



OR* 




»BB*F 1 1 - 3 0 2 3 8 2 
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[VII- 8] 




[VK- 9] 



CH 2 CH 

% 

OR" y 




[W- 10] 



[0 2 2 3] 



N OR" 




* * [fb8 2] 



[VI- 11] 



[VI- 12] 



R 

R"i 



Cli, 




H,C CH, 



0>" 0R " 
)R" 



R"0-^O^-CH,-CO0R" 



((S R" tt**KT-X(iClh COOH&Sr^U [0 2 24] 

&[tftttlrfc^TR" Bl 0-1 OOtJ^HCHiC Mb 8 3] 



[VI- 13] 



[VII- 14] 



(62) mW 1 1- 3 0 2 3 8 2 

121 122 
CHa 

H0 "^0)-C-<^0)-OH s [DC- 1] 

C0OH 

CR, 

H0-<Jo)>-C-<^O)-0H [IX- 2] 

CH,-COOH 

CH, 

<§>-c-<o) Cm -3] 

COOH 



CH. 

<g>-C-n(o) W-4] 
CH, 

Ah*-cooh 

^O^CI^COOH [a- 5] 

HO-^^-CIIzCOOM [DC — 6] 

[0 2 2 5] Ht8 4] 



(53) 



mW 1.1-3 0 2 3 8 2 
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coon 
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[IX- 7] 





COOH 



[0 2 2 6] J:^frtl: = C-COOH^$ 

& t> it T I ><2> C £ ft T 2 £ o 

[0227] ±tc#^ri*nc=c- cooHt-^n^a 

0, 1 - 3»*. Mfc»SL<teO. l-2fil(T£<5„ 5 
315 i 0 # I > £ U 5* 7. h MKT-T & 

R" 

R 7 '-OC-C-R 7s 
I 



50 



[IX- 10] 



i [0 2 2 8] MC, *ftW<OUi;Z httfiKtt. (G) 
10 2 2 9] U>7JVn-;U««fftbTli. T 

02) . (33) x-Tikznzboziimizm 

[0 2 3 0] % 
UtB 5] 



(3 2) 



R 7* 

I 



R T! 



I 

H-^OCHzCH^O 



R TO -C-C=C-<jp-IT 



0-(CH 2 CH 2 0frH 



(3 3) 



(St*. R 7 1 , R 72 , R f \ R 7 \ R T M«*HPtt** 

0^X^3 0, 0^YS30, + 
4 OT^^. ) 

[0 2 3 1 ] 7il*lx>7;U=i-JUKWf*£L,T*f*L 



7 4 /—)V 1 0 4, +1—7 4 J-)V 1 0 4 E, ^7-^ 

/-;n 0 4 i-k *-7-r y-;n o 4 a, +*- 7 * 7 
-irrc, it-74 7-;ip c, 4 

0, y — iU4 6 5,. 1+- 7 4 S-)l>4 8 5 (A 

i r P. r o ducts a n d Chemicals 
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Inc. ») . S~)l>E 1 0 0 4 (B\nit¥ 

[ 0 2 3 2] ±SB7-t^U->7;l/3-;^2ef*^^JPfi 
14, httlfttt 1 0 OII%t0. 0 1-211 

<fcO»SL<l40. 0 2-lIl%-e^5» 0. 0 

[ 0 2 3 3] *5£^iC*5l>Tt4. JbK (A) - 



(64) 1 1 - 3 0 2 3 8 2 

* <L LT. (A) ±ffiLfc*TttSS»K (B) JbEUfcK» 

TE»©^JH«iJ:-pT»«'r*fb&* (H) ^Ol/y 

[0 2 3 4] BO)^ffllIJ:oT*«TS{fc*« 
(H) tLTIl T82<7)cfc9feX7}? + x^ft&tt, *U 

[0 2 3 5] 
UtS 6] 



<}T 0H 



0 



CIt,OCH 2NN CHtOCH, 

M 

CII 3 OCH/ Nn j^ Nn CH 2 OCH3 



o 



Cll3OCH 2NN A N /CIl 2 0CH 3 
CHaO^OCH, 



0 

C^OCaNH^^MICltOCIL 

[0 2 3 6] K<©^ffltC«J;oT*«S-r«»fb&«30H^S 
te. ^-^tfMSil 0 Og&ICftLT, #£L<!45-9 5 
fli, ft\Z&$ls<\tl 5-8 5«, H^?£L<142 0 
-7 5gf5-?£>*. 5»*«-Ct4* +5Kc*«R**fiC 

£siB#*»-r^. 9 5^&j*ax.&£:x;*7A#^< 50 

[0 2 3 7] ±SSB£ttGm 
tCfia»Jt»iUTft#<!fe*lPli:$il:«)fe«>^tRffldnT 

[0 2 3 8] ffiBftttMtUTIWIs-f *>\±0 

6*1*. <ja)At47a?- K rFC-4 3 Oj , 
r F C - 4 3 1 j u*rnt>fl:£a U-IA (I*) 
38) , -ti— 7o>' rs- 1 4 1 J . rs-145j 
filfeSWif (HO M) , a-^^f> fDS-40 
lj, TDS-403J, TDS-451J <^-f*lt> 
$>W*>I* (WO B), ^77yf fF-815 
1J >*I8M«) ») , rx-70-09 

2j\ rx-70-o 93j (u-rn^ma^t^xs* 



TFC-4 3 0J (iiSX'J-XA <#) ®) , 
rx - 7 0 - 0 9 3j <««fb¥I» Ctt) 8) 

[0 2 3 9] UvX hTO^^ffl lt/^-> 

iTOCt^Tt. ffl*^>U3>* XA-«<Dfi«±l;: 
Xtf>3-x^ >^<D^i£Tf£JIW0. 5-2. Ou 

- 1 5 Ot; 1 - 1 OttnJJ, Iff* U< 14 8 0- 1 2 0 
L» ttfi 3 0 0 nm&T<B«3Etttt. I+'>7^ 

x»«©i£jx*;u*-»t>b< ii«*ai*«*«i. 

-2 0 0m J /cm'SK* ff * b<li i 0- 1 0 Om 

MT6 0-15Ot, 1 ^5 0f»T JfiL<li8 0 - 
12 Or, 1-3#M#X hX^Xtf-vr'*-* (P 
E B) m\Zs 0. 1-5%, M£L<l42-3% 

fh7/f^7>^OA/W Fn**lM K (TMA 
H) »07^*'J*B«6©&»iffi&JH^ 0. l-3ft 

ra, »£t<i4o. 5-2#ihj, ntM (d i p) /< 

K^U- (p uddl e) ft, 7s*JV- (spray) r£« 
-lacO^Tt) 2 5 4- 1 9 3 nm(OSJg^Xl4x+-> 



(65) 



mW 1 1-302382 
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128 



fob* 

[0 2 4 0] *fc. ^^B^l^yXhWM^y'J 
[ 0 2 4 1] EPt>. Stfi_tCT©Uv^h 

[0 2 4 2] fc*5. TJgUvX HCKL /#7y>?mm 
Lfclfe, 2 0 OXZ-V 1 KSPalA- K^-^-T^d^tCj: 

[0 2 4 3] -20 

l::££lftM&nX^*^&*. ^l:ArFl+y?l/- 
tf-, KrF x=^~>v tf-OSf 7t&ST^)©iR^/h 

[0 2 4 4] 

[0 2 4 5] *U 

3- HJ £p p^'JJI/- 1 -v-^n^\^x^^^^>BS 
^JUX^^JP 150. 0 g (0. 5 4 4mol) *h 
;ix> l 5 0 gizmmis* 7jc3 0 0 e4"\^ra-Clt^U 40 

-C2B9Hlin«iU SSW:rh7tHP77 
usabki, ooog^TU 4 or.T3»srafti«k 



3. 4gT'llt JI6n/h#'J*7-Offig¥^»^SW 
3. OOOtl^L 

[0 2 4 6] [&lS«2] *U [ (3 -rtJMi + S'v'* 

3 - MJ£od->DJI'- 1 -■>^D'\4 a V;U*^#>B 
>^JPX7xT^7 5. Og (0. 2 7 2mo I) t > O 
p/\^v/;|^h , J^DDx^>5 9. 2g (0. 2 7 2m 
o 1 ) £ h;l/X> l 5 0 g<;:igA?U #3 0 0 g4"\3l 

£2 0 0 f CT2R*ffljto&U ffi^bfc. fi^ttfcx h 5 
t KD77>8 0 0 g£flnATfSA?L£:k<a£, 10% 
7k&iti~ h *) O 2*m& I , OOOg'v.iffiTU 40^^ 

[ (3 -*M^/y^ D^*>;U~>J>-feX***-tf 

8 2. o gtut, ^^n^^u-7-comm¥^^s 

D^^x^'>^^X^^^^>0,m^l:b^5 0 
/50 CEJPJt) 
[0 2 4 7] [MR3^8]«AN1. 2iH*ft» 

[0 24 8] 
tftS 7] 

— (SiOa^)c7TH 



CA) 



6. 



COOH 



(B) 



— (SiOirs)pnpr" — (SiOa^W 



— (SiOa/z )t>l.ttZ — (SiOy2>pj- 



(C) 



[0 24 9] 
[fb8 8] 



COOH 



CH, 
I 

CH 2 
CN 



(66) 1 1 - 3 0 2 3 8 2 

129 J30 
-GiO^tnr HSKW [0 2 5 0] 

(D) A CM, Wl1 

•COOH CH* 





Cli) 



(SiOi/JpHpz (SiOi/i)pr 
CH, 



6l 



COOH 



CH N 



CHa CHa 



/0 



(F) 



(G) 



(H) 



— (SiOa/2 )pl^ 2 




COOH 

-^SiOo, 2 )pr?pz- — (Si0 3/2 >rir- 
COOH 

CH 2 

As 
CH, CH 3 

COOH 




20 



30 









Cpl + p2) /p3 


Mw 


l 


(A) 


1O0/0 


3.000 


2 


(l« 


50/50 


3,500 


3 


(C) 


70/30 


3.400 


4 


CD) 


50/50 


12,000 


5 


(E) 


60/40 


3,300 


6 


(F) 


100/0 


3,200 


7 


(G) 


50/50 


4,500 


8 


(H) 


60/40 


3,800 



« * 
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[0 2 5 1 1 91 ra/Af^l 1 t'ib^fc^ U T— 

50g^fh7tFD77>4 5 0ml (Ci8«£*t!\ fell 
$S0P- MUX>7.^*>8&iSJjnf£, 2 O'CTfiStt 
Lft^X^t'X^X-^ 15.0 Q&ffitoLti. 
immmfcZ^Mik* S7>€-7tKI;:J;9 *ftiU 7k 

fc.C ft 7-fel>>3 0 0m J (CrS«<*i*\ tK 

-6 0 g^f h7t FQ77>5 6 0ml (CjSffidl** 

m;U>y<5K3i. 6s&&ftlf£. x*y-;i, 
7^>7. 7g&^ijnLfc. 3 ot:r5P$r^Jk£it£ 

lilT, *3 LIZjfiTL/ttC5^feOligf*75<f3 
fctlfc. 7th>5 0mli:i8^U * 

f^nt^'JT-H TfB^lia (Po l ym. 
1) T^5^S«liSt#L, 'H-NMRICJ:*^*?^ • 

0%^Xh^xXf;Ht2^ 5 0%#-NHCI"hC 
-50g^7h7tFD77>45Oml CrJgflS^it, 

£ 7 > x 7 * II J; 0 L . 7k 5 L \z ffDSfttt £ iff 

th>100ml iZlUMZit* tK5 LCflSTL, ft&jg 

l'D77/5 6 0m!i:^^t, 
'J77~^3 4. Og. v^ae;p*Jlf*>5><5 
K31. Ggfcilsjjnft. 2-75y-2->W-l, 
3-ynA>yt-^2 6. 3 g£ri|sjjnLfc. 3 0tt * 
5P»raKJ6*-a:fc«, »«LT. 7k 3 L (CrffiT Lfc£ £ 
5^&(0ia^^f#^^^p CiHEBSiSlS* 7th>50 
mll;:»rt»U *3LI:*TU KSjlt&S 

(Po lym. 2) -C^d4l^«iB««TL. 'H-NM 

W7jc^liK^o)4 0 %tf x h^vyotfJMfcSft, 2 0 % 
WMi^SL, 4 0X^NHC (CHi) (CHsO 

[0 2 5 3] Iftbm 1 1~18] &«ffl9 , 1 0 iZ& 

;u tfxM,x-x7i&tf / -;U7S >a>Rt> *) iz p o 

I ym. 3-1 0I^T&^££ffi&t>'~fl* L ^ (2b) 

1. 4-t*X [ (t'x^tf^v) TtrT-JH ^Da^+j- , W 



t*WV 1 1- 3 0 2 3 8 2 

73i> N 

>€rJH^&a^ttrattft*tt^^0"TB^ft« (Po I 
ym. 3-1 0) T?*£ft3>'J 3->#U-7-«:» 

[0 2 5 43 1 9 ] fcriUfl J Tftt&tlfc* 'J "7 

-50g^fh7tHD77>4 5 0ml CBW3-ti\ 
JR7jchU7^^"PSV»6 9. 7g£ftlflift. 2 0*01:$ 

#LteiO*b i -^^;P7;m-^ w. 2 g fciSfoit 
fc. 5 WfffiECS ?87> : ex77jcHJ;0»t J fO 

c-n«Htatt. r-t h> 1 o om i icKffs 

-It, 7k 5 Lie iffiTU *SW:j»Lfc. fHtl^c 

#'J 6 0g^rh7k KD77>5 6 0ml Kjgft? 
£it. 1 -t Kb^>'/hU7 , /-Jl3 4. Og, ->W 
V7at;jU;&Jl#>5*-f £ F3 1. 6 g ^f^Jjnflc. 4- 

7S//f;p-i-x^D^/->iH9. 5g&i& 

jjnbto 3 0T:T5»5Rai*JS2itfc1£. 8«LT, 7k3 
7-feh>5 0m 1 IcJ£j&>U *3LKflTU ttlB 

K^ttttdir. tfy^-twfc. »&nfc#»j-7- 

te. "Flfi^ti^ (Po I ym. 11) T^Sn-5«it* 

[0 2 5 5] 
[ft 8 9] 



-NHCHj- 




[0 2 5 6] [%mmo] SbmisiztmXs 

f^]2 (O^'J-V-^ffllv 4-7^ ; 1 - v ^ P 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] Although a synthetic example and an example are shown and this invention is explained 
concretely hereafter, this invention is not restricted to the following example. 

[0245] 150.0g (0.544 mols) of synthetic 3-trichlorosilyl-l-cyclohexyl carboxylic acid methyl ester of 
[synthetic example 1] Pori (3-carboxy cyclohexyl silsesquioxane) was dissolved in toluene 150g, and 
dropping addition was carried out, agitating at a room temperature into 300g of water. After dropping 
termination, after separating the acid water layer, rinsing the organic layer by water 1L subsequently and 
a water layer's becoming neutrality from a reaction mixture, rinsing was performed twice [ further ]. 
Solvent distilling off of the organic layer was carried out by the evaporator. At 200 degrees C, the 
concentration liquid was heated for 2 hours, and carried out the polymerization. What added 
tetrahydrofuran 800g to the polymerization object, and was dissolved in it was dropped at l,000g of 
sodium-hydroxide solutions 1 0%, and was heated at 40 degrees C for 3 hours, and the methyl ester 
radical was hydrolyzed. It was made acidity with the hydrochloric acid, the polymer was crystallized, 
filtration and desiccation were performed, and Pori (3-carboxy cyclohexyl silsesquioxane) was obtained 
with the yield of 83. 4g. The weight average molecular weight of the obtained polymer was 3,000. 
[0246] 75.0g (0.272 mols) of synthetic 3-trichlorosilyl-l-cyclohexyl carboxylic acid methyl ester of 
[synthetic example 2] Pori [(3-carboxy cyclohexyl silsesquioxane)-(cyclohexyl silsesquioxane)] and 
cyclohexyl trichlorosilane 59.2g (0.272 mols) were dissolved in toluene 150g, and dropping addition 
was carried out, agitating at a room temperature into 300g of water. After dropping termination, after 
separating the acid water layer, rinsing the organic layer by water 1L subsequently and a water layer's 
becoming neutrality from a reaction mixture, rinsing was performed twice [ further ]. Solvent distilling 
off of the organic layer was carried out by the evaporator. At 200 degrees C, the concentration liquid 
was heated for 2 hours, and carried out the polymerization. What added tetrahydrofuran 800g to the 
polymerization object, and was dissolved in it was dropped at l,000g of sodium-hydroxide solutions 
10%, and was heated at 40 degrees C for 3 hours, and the methyl ester radical was hydrolyzed. It was 
made acidity with the hydrochloric acid, the polymer was crystallized, filtration and desiccation were 
performed, and Pori [(3-carboxy cyclohexyl silsesquioxane)-(cyclohexyl silsesquioxane)] was obtained 
with the yield of 82.0g. The weight average molecular weight of the obtained polymer was 3,500. 
Moreover, in analysis of 1 H-NMR, the presentation ratio of 3-carboxy cyclohexyl silsesquioxane / 
cyclohexyl silsesquioxane was 50/50 (mole ratio). 

[0247] The silicone polymer shown in Table 1 by the same approach as the examples 1 and 2 of the 
[synthetic example 3-8] composition was obtained. The weight average molecular weight of the polymer 
obtained in the above-mentioned synthetic examples 1-8 and a ratio are shown in Table 1 . 
[0248] 

[Formula 87] 



g eg b 



eb eg 



e e 



rage 2 of 32 



(Si0aa)pHp2 

(A) 




(B) 





>C0OH 

— (SiO;yz )pl4p2 (Si03/2)p3- 

COOH 

(C) CH 2 
\^COOH CH 2 
CN 

[0249] 

[Formula 88] 
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[0251] Polymer 50g obtained in the example 1 of the [synthetic example 9] composition was dissolved 
in tetrahydrofuran 450ml, and ethyl-vinyl-ether 15.0g was added after adding the p-toluenesulfonic acid 
of the amount of catalysts, agitating at 20 degrees C. After making it react for 1 hour, when dark 
aqueous ammonia neutralized and neutralization liquid was dropped at water 5L, the white solid-state 
was obtained. It was made to dissolve in acetone 100ml after filtering this, and was dropped at water 5L, 
and the vacuum drying was carried out after filtration. Obtained polymer 60g was dissolved in 
tetrahydrofuran 560ml, and ethanolamine 7.7g was added after adding 1 -hydronalium benzotriazol 34. Og 
and diisopropyl carvone diimide 31.6g. After making it react at 30 degrees C for 5 hours, it condensed, 
and when dropped at water 3L, the white solid-state was obtained. It melted to acetone 50ml after 
filtering this, and was dropped at water 3L, and after filtration, the vacuum drying was carried out and 
the polymer was obtained. The obtained polymer has the structure shown by the following rational 
formula (Polym. 1), 50% of the hydrogen atom of the carboxyl group of a high molecular compound was 
ethoxyethyl-ized in analysis by 1 H-NMR, and it was checked that 50% is permuted by - 
NHCH2CH20H. 

[0252] While dissolving polymer 50g obtained in the example 1 of the [synthetic example 10] 
composition in tetrahydrofuran 450ml and agitating at 20 degrees C after adding the p-toluenesulfonic 
acid of the amount of catalysts After dropping 1,4-butanediol divinyl ether 8.7g and making [ 2 hours 
and ] it react for 30 minutes, when ethylene- 1-propenyl ether 12. Og was dropped, dark aqueous ammonia 
neutralized and neutralization liquid was dropped at water 5L, the white solid-state was obtained. It was 
made to dissolve in acetone 100ml after filtering this, and was dropped at water 5L, and the vacuum 
drying was carried out after filtration. Obtained polymer 60g was dissolved in tetrahydrofuran 560ml, 
and 2-amino-2-methy 1-1, 3 -propanediol 26.3g was added after adding 1 -hydronalium benzotriazol 34.0g 
and diisopropyl carvone diimide 31.6g. After making it react at 30 degrees C for 5 hours, it condensed, 
and when dropped at water 3L, the white solid-state was obtained. It melted to acetone 50ml after 
filtering this, and was dropped at water 3L, and after filtration, the vacuum drying was carried out and 
the polymer was obtained. The obtained polymer has the structure shown by the following rational 
formula (Polym.2), in analysis by 1 H-NMR, 40% of the hydrogen atom of the carboxyl group of a high 
molecular compound is formed into ethoxy propyl, 20% has the structure of cross linkage, and it was 
checked that 40% is permuted by NHC (CH3) (CH20H)2. 

[0253] It is the same approach except using 1 and 4-screw [(vinyloxy) methyl] cyclohexane instead of 
the 1,4-butanediol divinyl ether except using the compound which can introduce the radical shown using 
one polymer of the synthetic examples 1-8 in the examples 9 and 10 of the [synthetic example 11-18] 
composition by the acid unstable radical and general formula (2b) which are shown in Polym.3-10 
instead of. [ ethyl vinyl ether and ethanolamine ] The silicone polymer shown by the following rational 
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formula (Polym.3-10) was obtained. 

[0254] Polymer 50g obtained in the example 1 of the [synthetic example 19] composition was dissolved 
in tetrahydrofuran 450ml, and 17.2g of t-butyl alcohol was added after adding 69. 7g of anhydrous 
trifluoroacetic acid, agitating at 20 degrees C. After making it react for 5 hours, when dark aqueous 
ammonia neutralized and neutralization liquid was dropped at water 5L, the white solid-state was 
obtained. It was made to dissolve in acetone 100ml after filtering this, and was dropped at water 5L, and 
the vacuum drying was carried out after filtration. Obtained polymer 60g was dissolved in 
tetrahydrofuran 560ml, and 4-aminomethyl-l-cyclohexanol 19.5g was added after adding 1- 
hydronalium benzotriazol 34. Og and diisopropyl carvone diimide 31.6g. After making it react at 30 
degrees C for 5 hours, it condensed, and when dropped at water 3L, the white solid-state was obtained. It 
melted to acetone 50ml after filtering this, and was dropped at water 3L, and after filtration, the vacuum 
drying was carried out and the polymer was obtained. The obtained polymer has the structure shown by 
the following rational formula (Polym.l 1), 40% of the hydrogen atom of the carboxyl group of a high 
molecular compound was formed into tert-butyl in analysis by 1 H-NMR, and it was checked that 60% 
is permuted by the following formula. 
[0255] 

[Formula 89] 




-NHCH 2 -( )-OH 



[0256] In the example 19 of the [synthetic example 20] composition, the silicone polymer shown by the 
following rational formula (Polym.l 2) by the same approach was obtained using the polymer of the 
synthetic example 2 except using the 3-amino -1 and 2-propanediol instead of a 4-aminomethyl-l- 
cyclohexanol. 

[0257] In the example 19 of the [synthetic example 21] composition, the silicone polymer shown by the 
following rational formula (Polym.l 3) by the same approach was obtained using the polymer of the 
synthetic example 6 except using 2-(2-aminoethoxy) ethanol instead of a 1-aminomethyl-l- 
cyclohexanol. 

[0258] Polymer 50g obtained in the example 1 of the [synthetic example 22] composition was dissolved 
in tetrahydrofuran 450ml, and ethyl- 1-propenyl ether 21.5g was added after adding the p-toluenesulfonic 
acid of the amount of catalysts, agitating at 20 degrees C. After making it react for 2 hours, when dark 
aqueous ammonia neutralized and neutralization liquid was dropped at water 5L, the white solid-state 
was obtained. It was made to dissolve in acetone 100ml after filtering this, and was dropped at water 5L, 
and the vacuum drying was carried out after filtration. Obtained polymer 60g was dissolved in the 
tetrahydrofuran, and after adding bromine ethanol 27. 8g and making it react at 60 degrees C for 6 hours, 
having added with the solid-state and ****(ing) potassium carbonate, solid potassium carbonate was 
carried out the ** exception from reaction mixture. A solvent and unreacted bromine ethanol were 
distilled out of filtrate under reduced pressure. When residue was dissolved in the acetone and it was 
dropped at water 5L, the white solid-state was obtained. It melted to acetone 200ml after filtering this, 
and was dropped at water 3L, and after filtration, the vacuum drying was carried out and the polymer 
was obtained. The obtained polymer has the structure shown by the following rational formula 
(Polym.l 4), 60% of the hydrogen atom of the carboxyl group of a high molecular compound was 
formed into ethoxy propyl in analysis by 1 H-NMR, and it was checked that 40% is permuted by - 
OCH2CH20H. 

[0259] Except having used the polymer of the example 6 of the [synthetic example 23] composition, it 
carried out by the same approach as the synthetic example 20, and the silicone polymer of the following 
rational formula (Polym.l 5) was obtained. 
[0260] 

[Formula 90] 



g eg b eb eg e e 



Polym.l 

Mw = 4,000 




^COOCH-O-CHffi "^^CONHCH.CH.OH 
I 

CH 3 



Polym.2 

Mw = 12,000 



CH3 





COOCH-O-C^CHa ^^ N COO ^-^ x CONHC-CH 2 -OH 
CHzCHs CH-CH3 CHe-OH 

0 

? 

CH-CH3 
I 

COO 




HSiO^for 



[0261] 

[Formula 91] 
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[0262] 

[Formula 92] 
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[Formula 93] 
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[0264] 

[Formula 94] 
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[0265] 

[Formula 95] 



h 



g eg b 



eb eg e e 



Page 11 of 32 



Poly m. 14 



Mw = 4,200 



-(SiOasfcr 




(SiOa/2)oX~ 




COOCH-0-CH 2 CH 3 



COOCHCHzOH 



I 



CH2CH3 



Polym.15 



Mw = 4,650 



(Si03/^kr 





COOCH-0-CH 2 CH 3 
CH 3 



COOCH2CH 2 OH 



[0266] [Synthetic example 24] Pori [ (3-carboxy cyclohexyl silsesquioxane) - 75. Og (0.272 mols) of 
synthetic 3-trichlorosilyl-l -cyclohexyl carboxylic acid methyl ester of), 8-acetoxy-4-trichlorosilyl 
tricyclo [5, (8-hydroxy-4-tricyclo [5, 2, 1, 02, 6] deca nil silsesquioxane) While dissolving 2, 1, 02, and 
6] Deccan 89. lg (0.272 mols) in toluene 150g and agitating at a room temperature into 300g of water 
Dropping addition was carried out. After dropping termination, after separating the acid water layer, 
rinsing the organic layer by water 1L subsequently and a water layer's becoming neutrality from a 
reaction mixture, rinsing was performed twice [ further ]. Solvent distilling off of the organic layer was 
carried out by the evaporator. At 200 degrees C, the concentration liquid was heated for 2 hours, and 
carried out the polymerization. What added tetrahydrofuran 800g to the polymerization object, and was 
dissolved in it was dropped at l,000g of sodium-hydroxide solutions 10%, and was heated at 40 degrees 
C for 3 hours, and the methyl ester radical and the acetoxy radical were hydrolyzed. It is made acidity 
with a hydrochloric acid, a polymer is crystallized, filtration and desiccation are performed, and it is Pori 
[(3-carboxy cyclohexyl silsesquioxane). - (8-hydroxy-4-tricyclo [5, 2, 1, 02, 6] deca nil silsesquioxane] 
was obtained with the yield of 98.6g.) The weight average molecular weight of the obtained polymer 
was 4,000. Moreover, in analysis of 1 H-NMR, the presentation ratio of 3-carboxy cyclohexyl 
silsesquioxane / 8-hydroxy-4-tricyclo [5, 2, 1, 02, 6] deca nil silsesquioxane was 50/50 (mole ratio). 
[0267] [Synthetic example 25] Pori [ (3-carboxy cyclohexyl silsesquioxane) - (-- eight - hydroxy one - 
four - tricyclo one - [-- five - two - one - 02 - six --] -- deca - nil - silsesquioxane --) - (cyclohexyl 
silsesquioxane) --] -- composition - three - trichlorosilyl - one - cyclohexyl - carboxylic acid methyl 
ester - 60.1 - g - (0.218 mols), 8-acetoxy-4-trichlorosilyl tricyclo [5, 2, 1, 02, 6] Deccan 71.4g (0.218 
mols), and cyclohexyl trichlorosilane 23. 7g (0.109 mols) are dissolved in toluene 150g. While agitating 
at a room temperature into 300g of water Dropping addition was carried out. After dropping termination, 
after separating the acid water layer, rinsing the organic layer by water 1L subsequently and a water 
layer's becoming neutrality from a reaction mixture, rinsing was performed twice [ further ]. Solvent 
distilling off of the organic layer was carried out by the evaporator. At 200 degrees C, the concentration 
liquid was heated for 2 hours, and carried out the polymerization. What added tetrahydrofuran 800g to 
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the polymerization object, and was dissolved in it was dropped at l,000g of sodium-hydroxide solutions 
10%, and was heated at 40 degrees C for 3 hours, and the methyl ester radical and the acetoxy radical 
were hydrolyzed. It was made acidity with the hydrochloric acid, the polymer was crystallized, filtration 
and desiccation were performed, and Pori [(3-carboxy cyclohexyl silsesquioxane)-(8-hydroxy-4-tricyclo 
[5, 2, 1, 02, 6] deca nil silsesquioxane)-(cyclohexyl silsesquioxane)] was obtained with the yield of 
83. 4g. The weight average molecular weight of the obtained polymer was 5,000. Moreover, it sets to 
analysis of 1 H-NMR, and is 3-carboxy cyclohexyl silsesquioxane / 8. - The presentation ratio of 
hydroxy-4-tricyclo [5, 2, 1, 02, 6] deca nil silsesquioxane / cyclohexyl silsesquioxane was 40/40/20 
(mole ratio). 

[0268] The silicone polymer shown in Table 2 by the same approach as the examples 24 and 25 of the 
[synthetic example 26-31] composition was obtained. The weight average molecular weight of the 
obtained polymer and a presentation ratio are shown in Table 2. 
[0269] 
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[0270] 

[Formula 96] 
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[Formula 97] 
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[0272] Polymer 50g obtained in the example 24 of the [synthetic example 32] composition was 
dissolved in tetrahydrofuran 450ml, and ethyl-vinyl-ether 10. 8g was added after adding the p- 
toluenesulfonic acid of the amount of catalysts, agitating at 20 degrees C. After making it react for 1 
hour, when dark aqueous ammonia neutralized and neutralization liquid was dropped at water 5L, the 
white solid-state was obtained. It was made to dissolve in acetone 100ml after filtering this, and was 
dropped at water 5L, and the vacuum drying was carried out after filtration. The obtained polymer has 
the structure shown by the following rational formula (Polym.16), and it was checked in analysis by 1 
H-NMR that 90% of the hydrogen atom of the carboxyl group of a high molecular compound had been 
ethoxyethyl-ized. 

[0273] Polymer 50g obtained in the example 31 of the [synthetic example 33] composition was 
dissolved in tetrahydrofuran 450ml, and ethyl-vinyl-ether 8.7g was added after adding the p- 
toluenesulfonic acid of the amount of catalysts, agitating at 20 degrees C. After making it react for 1 
hour, when dark aqueous ammonia neutralized and neutralization liquid was dropped at water 5L, the 
white solid-state was obtained. It was made to dissolve in acetone 100ml after filtering this, and was 
dropped at water 5L, and the vacuum drying was carried out after filtration. Obtained polymer 60g was 
dissolved in tetrahydrofuran 540ml, and ethanolamine 6.1g was added after adding 1 -hydroxy 
benzotriazol 27.0g, N, and N'-diisopropyl carbodiimide 12.6g. After making it react at 30 degrees C for 
5 hours, it condensed, and when dropped at water 3L, the white solid-state was obtained. It melted to 
acetone 50ml after filtering this, and was dropped at water 3L, and after filtration, the vacuum drying 
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was carried out and the polymer was obtained. The obtained polymer has the structure shown by the 
following rational formula (Polym.17), 60% of the hydrogen atom of the carboxyl group of a high 
molecular compound was ethoxyethyl-ized in analysis by 1 H-NMR, and it was checked that 30% is 
permuted by -NHCH2CH20H. 

[0274] While dissolving polymer 50g obtained in the example 31 of the [synthetic example 34] 
composition in tetrahydrofuran 450ml and agitating at 20 degrees C after adding the p-toluenesulfonic 
acid of the amount of catalysts After dropping 1 ,4-butanediol di vinyl ether 5.7g and making [ 2 hours 
and ] it react for 30 minutes, when ethylene- 1-propenyl ether 6.9g was dropped, dark aqueous ammonia 
neutralized and neutralization liquid was dropped at water 5L, the white solid-state was obtained. It was 
made to dissolve in acetone 100ml after filtering this, and was dropped at water 5L, and the vacuum 
drying was carried out after filtration. Obtained polymer 60g was dissolved in tetrahydrofuran 540ml, 
and 2-amino-2-methyl-l,3-propanediol 10. 5g was added after adding 1 -hydroxy benzotriazol 27.0g, N, 
and N'-diisopropyl carbodiimide 12.6g. After making it react at 30 degrees C for 5 hours, it condensed, 
and when dropped at water 3L, the white solid-state was obtained. It melted to acetone 50ml after 
filtering this, and was dropped at water 3L, and after filtration, the vacuum drying was carried out and 
the polymer was obtained. The obtained polymer has the structure shown by the following rational 
formula (Polym.18), in analysis by 1 H-NMR, 40% of the hydrogen atom of the carboxyl group of a 
high molecular compound is formed into ethoxy propyl, 20% has the structure of cross linkage, and it 
was checked that 30% is permuted by NHC (CH3) (CH20H)2. 

[0275] It is the same approach except using 1 and 4-screw [(vinyloxy) methyl] cyclohexane instead of 
the 1,4-butanediol divinyl ether except using the compound which can introduce the radical shown using 
one polymer of the synthetic examples 24-31 in the examples 32, 33, and 34 of the [synthetic example 
35-41] composition with the acid unstable radical shown in Polym.19-25 instead of and a general 
formula (2a), or (2b). [ ethyl vinyl ether and ethanolamine ] The silicone polymer shown by the 
following rational formula (Polym.19-25) was obtained. 

[0276] Polymer 20g obtained in the example 24 of the [synthetic example 42] composition was 
dissolved in dimethylformamide 200ml, and after adding chloroacetic-acid-tert-butyl ester 15.1g and 
making it react at 60 degrees C for 6 hours, when solid potassium carbonate was carried out the ** 
exception from reaction mixture and water 10L was dropped, having added with the solid-state and 
agitating potassium carbonate, the white solid-state was obtained. It melted to acetone 100ml after 
filtering this, and was dropped at water 5L, and after filtration, the vacuum drying was carried out and 
the polymer was obtained. The obtained polymer has the structure shown by the following rational 
formula (Polym.26), and it was checked in analysis by 1 H-NMR that the rate of the formation of tert- 
butoxy carbonylmethyl of the hydrogen atom of the carboxyl group of a high molecular compound is 
60%. 

[0277] Polymer 50g obtained in the example 24 of the [synthetic example 43] composition was 
dissolved in tetrahydrofuran 180ml, and 18.5g of t-butyl alcohol was added after adding 52. 5g of 
anhydrous trifluoroacetic acid, agitating below 5 degrees C. After making it react for 2 hours, when dark 
aqueous ammonia neutralized and neutralization liquid was dropped at water 5L, the white solid-state 
was obtained. It was made to dissolve in acetone 100ml after filtering this, and was dropped at water 5L, 
and the vacuum drying was carried out after filtration. The obtained polymer has the structure shown by 
the following rational formula (Polym.27), and it was checked in analysis by 1 H-NMR that 80% of the 
hydrogen atom of the carboxyl group of a high molecular compound had been formed into tert-butyl. 
[0278] 
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[0285] Let the polymer (Polym.1-15) obtained in the example of the [examples 1-28] above-mentioned 
composition be base resin. The acid generator which uses it and is shown by the following formula 
(PAG. 1-5), the dissolution control agent shown by the following formula (1 DRR. 2), By the 
presentation which shows a basic compound and the aromatic compound which has the radical shown in 
the intramolecular shown by the following formula (ACC.l) by **C-COOH in Tables 3 and 4, 
propylene glycol monoethyl acetate (PGMEA), Resist liquid was prepared, respectively by dissolving in 
ethyl lactate (EL) or the diethylene-glycol monomethyl ether (DGLYME), preparing a resist ingredient, 
and filtering a class product with the 0.2-micrometer filter made from Teflon further. 
[0286] Spin coating of the obtained resist liquid was carried out to up to the silicon wafer, and it applied 
to the thickness of 0.3 micrometers. Subsequently, BEKU [ this silicon wafer / 100 degrees C ] for 90 
seconds using the hot plate. The pattern was able to be obtained, when this was exposed using the ArF 
excimer laser stepper (NIKON CORP., NA=0.55), BEKU during 90 seconds was given at 1 10 degrees C 
and negatives were developed in the water solution of 2.38% of the weight of tetramethylammonium 
hydroxide. The obtained resist pattern was evaluated as follows. A result is shown in Tables 3 and 4. 
The evaluation approach: It asked for sensibility first. Next, minimum line width of separated Rhine in 
this light exposure and a tooth space was made into the resolution of an evaluation resist by making into 
the optimal light exposure (Eop) light exposure which resolves 0.20-micrometer Rhine and a tooth space 
by 1:1. The configuration of the resolved resist pattern was observed using the scanning electron 
microscope. Moreover, the irregularity (edge roughness) of 0.18-micrometer Rhine and a tooth space 
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was measured with the scanning electron microscope with a length measurement function (the Hitachi 
make, S7280). 

[0287] It was checked from the result of Tables 3 and 4 that the resist ingredient of this invention serves 

as high resolving power and a pattern without irregularity (edge roughness is small). 

[0288] 

[Formula 105] 
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[Formula 1071 
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[0293] As a lower layer resist ingredient, OFPR800 (Tokyo adaptation shrine make) is applied to the 
thickness of 2.0 micrometers, at 200 degrees C, it heated to the [example 29] silicon wafer for 5 minutes, 
and it was stiffened. The resist ingredient used in the example 1 on this lower layer resist film was 
applied and prebaked by the thickness of about 0.35 micrometers by the same approach as ****. 
Subsequently, KrF excimer laser exposure and development were performed and the pattern was formed 
on the lower layer resist film. At this time, the perpendicular pattern could be obtained to the lower layer 
resist film, and the manifestation of skirt length was not accepted. 

[0294] Then, it etched by making oxygen gas into an etchant gas with parallel monotonous mold sputter 
etching equipment. This resist film was 1 5 or less nm/min to the etch rates of the lower layer resist film 
being 150 nm/min. By etching for 15 minutes, the lower layer resist film of the part which is not covered 
with this resist film disappeared completely, and has formed the two-layer resist pattern with a thickness 
of 1 micrometers or more. This etching condition is shown below. 

Quantity of gas flow: 50sccm, gas pressure: 1.3 Pa, rf power:50W dc bias: 450V [0295] Let the polymer 
(Polym.l 6-28) obtained in the example of the [examples 30-64] above-mentioned composition be base 
resin. The acid generator which uses it and is shown by the following formula (PAG. 1-8), the 
dissolution control agent shown by the following formula (DRR.1-4), A basic compound, the compound 
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which has the radical shown in the intramolecular shown by the following formula (ACC.l) by **C- 
COOH, Dissolve into the solvent which contains FC-430 (product made from Sumitomo 3M) 0.05 % of 
the weight by the presentation which shows the compound (1 Crosslinker 2) which constructs a bridge 
according to an operation of an acid in Tables 5-7, and a resist ingredient is prepared. Furthermore, by 
filtering a class product with the 0.2-micrometer filter made from Teflon, resist liquid was prepared, 
respectively. 

[0296] Spin coating of the obtained resist liquid was carried out to up to the silicon wafer, and it applied 
to the thickness of 0.3 micrometers. Subsequently, BEKU [ this silicon wafer / 100 degrees C ] for 90 
seconds using the hot plate. The pattern was able to be obtained, when this was exposed using the ArF 
excimer laser stepper (NIKON CORP., NA=0.55), BEKU during 90 seconds was given at 1 10 degrees C 
(PEB) and negatives were developed in the water solution of 2.38% of tetramethylammonium 
hydroxide. The obtained resist pattern was evaluated as follows. A result is shown in Tables 5-7. 
The evaluation approach: It asked for sensibility first. Next, minimum line width of separated Rhine in 
this light exposure and a tooth space was made into the resolution of an evaluation resist by making into 
the optimal light exposure (Eop) light exposure which resolves 0.20-micrometer Rhine and a tooth space 
by 1:1. The configuration of the resolved resist pattern was observed using the scanning electron 
microscope. Moreover, the irregularity (edge roughness) of 0.20-micrometer Rhine and a tooth space 
was measured with the scanning electron microscope with a length measurement function (Hitachi, 
S7280). 

[0297] It was checked from the result of Tables 5-7 that the resist ingredient of this invention serves as 

high resolving power and a pattern without irregularity (edge roughness is small). 
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12 


0.16 




7 


46 


Polym.16 
(98) 


PAG.l 
(2) 


- 


^ y 

(0.15) 


PGMEA 
(600) 


5.2 


0.15 


mm 


4 


47 


Polym.16 
(98) 


PAG.l 
(2) 


— 


^/ x h 4 s - V ^ 

r s ^ 

(0.2) 


PGMEA 
(600) 


6.0 


0.15 




4 


48 


Polym.16 
(98) 


PAG.l 
(2) 


DRR.1 

(5) 


t $ y 

(0 1) 


PGMEA 
(600) 


4.0 


0.16 




7 


49 


Polym.16 
(98) 


PAG.l 
(2) 


DKR2 
(5) 


h y 
r ^ x 


PGMEA 
(600) 


4.0 


0.16 


mm 


7 


50 


Polym.16 
(98) 


PAG.l 
(2) 


DRR3 
(5) 


yiy 

(0.1) 


PGMEA 
(600) 


8.0 


0.18 


mm 


8 


51 


Polym.16 
(98) 


PAG.l 
(2) 


DRR4 
(5) 


h y -r^/i/ 

r ^ y 

(0.1) 


PGMEA 
(600) 


8.0 


0.18 


mm 


8 


52 


Pdlym,16 
(98) 


PAG.2 
(2) 




f* y 7^;v 
(0.1) 


PGMEA 
(600) 


3.0 


0.18 


see 


7 


53 


Polym.16 
(98) 


PAG.3 
(2) 




h y ^f-ju 
7$y 
(0.1) 


PGMEA 
(600) 


8.0 


0.17 


9ffi 


8 



[0304] 
[Table 7] 



h g eg b eb eg e e 



Fage 32 ol 32 



i 




:Eop 
cm*) 


mm. 


yo7 


X y 9 

(nm) 


Wig 








mm 


54 


Polym.16 
(98) 


PAG.4 
(2) 




h y 

y ^ y 

(0.1) 


PGMEA 
(600) 


7.5 


0.16 


mm 


6 


55 


Polym.16 
(98) 


PAG.5 

(2) 


- 


7^ 
(0.1) 


PGMEA 
(600) 


8.5 


0.17 


mm 


8 


56 


Polym.16 
(98) 


PAG.6 
(2) 


- 


7 X y 
(01) 


PGMEA 
(600) 


8.5 


0.17 


mm 


8 


57 


Polym.16 
(98) 


PAG.7 
(2) 


- 


(0.1) 


PGMEA 
(600) 


2,3 


0.18 


mm 


8 


58 


Polym.16 
(98) 


PAG.8 

(2) 


- 


h y y^/u 

(0.1) 


PGMEA 
(600) 


3.0 


0.18 


mm 


7 


59 


Polym.16 
(98) 


PAG.l 
(2) 


ACC.1 
(1) 


h y 

(0.1) 


PGMEA 
(600) 


4.0 


0.16 


mm 


6 


60 


Polym.16 
(98) 


PAG.l 

(2) 


- 


h y y^-^v 
y 

(0,1) 


EL 
(600) 


42 


0.18 


mm 


5 


61 


Polym.16 
(98) 


PAG.l 

(2) 


- 


h y 7?n/ 
r 5 y 
(0.1) 


EIPA 
(600) 


4.8 


0.16 


mm 


5 


62 


Polym.28 
(98) 


PAG.l 
(2) 


Croasliiikcr 
(20) 




PGMEA 
(600) 


8 


0.20 


mm 


12 


63 


Polym.28 
(98) 


PAG.l 
(2) 


Srosalinker 
(20) 


h y 

7 XV 
(0,1) 


PGMEA 
(600) 


20 


0,18 


mm 


10 


64 


Polym.28 
(98) 


PAG.l 
(2) 


Crosslinker 

2 
(20) 


b 

7 $ v 
(0.1) 


PGMEA 
(600) 


20 


0.18 


mm 


10 



PGMEA: Propylene-glycol methyl-ether acetate EL: Ethyl lactate EIPA : [0305] As a lower layer resist 
ingredient, OFPR800 (Tokyo adaptation shrine make) is applied to the thickness of 1.0 micrometers, at 
300 degrees C, it heated to the [example 65] silicon wafer for 5 minutes, and it was stiffened. The resist 
ingredient used in the example 30 on this lower layer resist film was applied and prebaked by the 
thickness of 0.3 micrometers by the same approach as ****. Subsequently, KrF excimer laser exposure 
and development were performed and the pattern was formed on the lower layer resist film. At this time, 
the perpendicular pattern could be obtained to the lower layer resist film, and the manifestation of skirt 
length was not accepted. 

[0306] Then, it etched by making oxygen gas into an etchant gas with parallel monotonous mold sputter 
etching equipment. This resist film was 15 or less nm/min to the etch rates of the lower layer resist film 
being 1 50 nm/min. By etching for 1 5 minutes, the lower layer resist film of the part which is not covered 
with this resist film disappeared completely, and has formed the two-layer resist pattern with a thickness 
of 1 micrometers or more. This etching condition is shown below. 
Quantity of gas flow: 50sccm Gas pressure: 1.3Pa, rf power:50W dc bias: 450V 

[Translation done.] 
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